9 r 0 zo9 

{19)B*H4tlF/f (JP) 02) ^ 4^ 1^ ^ ^ (A) (ll)#lftflB^|l8## 

I^M^IO- 175318 

m^ikmU ¥|S10^(1998)6^30B 



©Dintci^ mmn 

B 4 1 J 2/21 

2/175 

2/205 
B 4 1 M 5/00 



F I 

B 4 IJ 3/04 1 0 1 A 

B4 1M 5/00 B 
B 4 1 J 3/04 1 0 2 Z 

1 0 3X 



msm» IS«SOR33 FD <*21H) 





1tB|sp9_i87511 


(TDtURA 


000002369 










C22)d]SIB 


¥^9*^(1997)6^270 




:flC^K$r^tKeSBT^ 2 TS 4# 1 -9 












1$K¥8- 188233 








¥8<1996)6fl27H 








B* (JP) 




mm 












¥8 (1998) 10^ 18 B 








B* (JP) 




rtti (^2«) 



(54) CSIM©**] «8IK>5'*MV»fcBi«Sit, Ctifc^VJSA-hUy-^. S«IE«*i**J:tfia»«t* 



(57) [^»] 
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PPft!li-'<§iii^©|5giift^*AAi-5A;t)#ii:t. 

m^Kti\.fzmwm%t^h. m^m^2mmxiL(n'iv 

3 ] mim 1 4 tcxxnim. 2 ^ik^^m.-i v 

mm-(yi!^\±2mm(D-(y-^i)^ibf£V)^ 
v^i / 4xhi>ni^mi^rc\m^m2Bm.om^'< y 

tcm^m 1 itcimi^m2mm<Dmm4 y^ ^ffl^^fcEp 

111*116] l#*:55IEfc©^jB!j^gT?$)oT, 
4yi'i:t^. 



(2) ^M^p 10-175318 
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Bo 

[tt*:5ioi m^-^y ^y-^mmi^mnhix 

SS © -f ^ 2? (eft ^ $ ^) BE;^ ic i o T -< y fe^- th m 

20 y^im\^^fzmm&. 

in,^mm<Dmm:fj\^izf^'^x^mmmi^Mcmi^m 1 

0 4/c»w*«i 1 fimommWo 

im^m 1 3 ] n^m 1 * fcfiit*^ 2 isicwEPBij^ 

®S?'i5«^2fflw_h©:*7— r:^^?^, Hfe'fy^t 

m^m 1 4 1 tt^ii 1 -^tam^m 2 Efcwfpjsij^ 
30 m\zm^^hh6-(y^A-h]) yi^xh'z.x. ^mim 
t< LmR<n^^j:^^m2msk±(D'i y^ m^zm 

1&i-^^W:lzl^mL-Xfi?>-^y^:^-\^]) yiy, 

■efcoT. wmm&(D^fi^mW:2m.^j}L<D4y'!7ifi. 
-i^i^hm.\z. yry-^iy^. W.yTy-< y^ x^VkfA 
^&(Dj&\/^4yi'. -^Hy^^y^^ m-^-^y^^y^ 
^*)m^mM(Di&\,uyi'. -i^n^y^X'h^^y^ 

mim.iQ\ mfi^^^n^y^K^'ofm^f^^ 

&.±<Dy( y^ ^a±lii'^m^^y Kt. 
®A;^LfcKWft-§-(cS':5V^-C. mi!5#,ffi®S^i?.m 
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17] ME K J' h mM%m%\t. ffllEMii 
<n^Wi^%\^\5. t\ S5lH<Silg-Y |;i J: 5 K y Y ©IB 

1 8 ] 11*5 1 6 fB«©EPBiJSgt?fe o X . 
;fj J; o T -f y ^ SrStffl-f 5««*^f xfcit*« 1 

6 lEitcos^^ y^ ^n^^imwmw. 

;^b/cfeW-i-25^e5, mif3ift^2ttS«±(^^>'^®# 

[i»*«2 4] »*:«2 3E«c©^ h y -yv' 



(3) #M¥1 0-1 7 53 1 8 
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-hy j/Vo 

"CfcoT, fuf2igS0^/£5i^^2S£i±O'f 
-«;6^?3lfit::. v'TW^'i!', Ui^yy^y-!^ X^Pkn 

y^^ ® F y h (D^mcX t) |!gf!*a$r^T^fe 5 i 5 S5i5 
20 ^ b V yi^i^hff^-i (D9ktiim%:mmi'6i> 

^mm2mPMi(D-^ yi' i:^ sv>jrpg-t-^{4:g{ri3^ 

LT/^s^yi?:*- h y s/-y, 

Iit*i|2 7] If*:fl2 6fea©-f y:i';&- MJ s/-y 
■efcoT. mm^^(r>^fj:6mm2msi-to4yi'ii\ 
-Mt^hMic, yry-^y^. Wiyry^ y^ x.^vm 
ms.omuy^. -^-^y^-fy^^ m-^-^y^4yi^ 
J: !J^iis|■SJ^©{Sv^-<y^, -Y:3^D-f yi5'-e$>'5-<y^ 
30 ^-hVyi^c 

[f»*:52 8] jeg©M^=C5ie^2agm±®-1'yi> 
«r^tv^^ti,n±:ttinltg;i--s/ F*«xl, miLX ot-f^ 

foot, 

i£«^o^y^;cj;6 Fs/ h«fa»®^;d5*:^jjfi^/^§ 
^{'J;5 Fy h;a5tHi|i-5#1±*|Emu 

miiE«)§«52«Sfii±(D'ry^® Fy hwW^S^^-* 

y^mmmm\^. mkm2wm>xh<D^y!;(nYy 

[ft*«2 9l ««©M'i5«j^2«g£iJi©^y^ 
50 Fs/ h©^^Sr$lJ^LT#|5gP®Si^^tB0i-5;^ife-^? 
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i'tti^fiikmmfi^y K^PKL. PPfiiJL J; 5 hir 

^stsii 2 ©yn i5^7 A t itd.mLtcmmm{^o 

afi^'tvw±iii-^mf£-^y Y^mwiL. mmLXott 
^mi».(vmmis^\zm-^^'xm^m2mm&^±(D4 i^i' 
© Yy h(D^j^i5^mm\^xMimomwLifMi-^rci^ 



(4) 1 0- 1 7 5 3 1 8 

6 

^^-rsm 2 ©y n ^7 A t Mfi^ Lfcia^^Kfro 

10 T(±> «^2««Ji(,±©^>-^S:a:ttioI|g;'i^->. F^fg 
liL. W.^ti:^^i^(n-^yi>{zX^l^m^h.iYy Y(r> 

EPjB'J-t-<#H^©|5gia{t-^^A;'ji-5^ 1 ©yo ^'7 A 
MA^L/-c|ig|Sjt-^ic*^V^T, mfEfiffi©M?fe5Sfc 

^2a^Ei±©-i'>'t>©5*>©^'r>'i5'iiovNTtt. >iii- 

20 fS-f ?)Si*tcP±a^tv5'ft&©fe^@©-r V;?©igStcF*ra 
#ttT> Fs/ h©^S5r*^-t-5^2©yD:^^7Airm 
»:SSixfc#Fs/ h©^S(ciifoT. &m^y F^rMffil 

[0001] 

»-:3v^TS^2a®E;±©^>^^©#Fs' h©^*SrfiJ 

30 mvx0r^m(ommi:m\i-^mmm, ^inzm\>^?> 
[0002] 

^^O-O^^-^y Yi)^bitliii-^^'fy(D:fyy~y'V 

fe#Pi»iT•EpjfSlJ•t■5©l;cj!S<fflV^fetl."C^■<S<, i^7>. 

-^■^y^, -r^ta- (CMY) ©ZfecO-<>-i>tCj; 
•fe©M^S:WJ-r^)«-^. C$ Lfc7°y ViJ'T'tt. 
40 fcttm-f^^-y^^lciijffl^Jilcj^^^nS Yy h(D± 

t^d-^T-feip^ PPjBiJ$^i5ili^©l}gp(i. Fyh© 

gif $ Sfc 15 \ZWmx^ 5 F y h ©^-ff (4. ^^-sr iS4 
oX\^6iK :/])y'^(Dm^\zn^ 300 dpi/iV>L 

7 2 0 dpi g^(cwsox*i . im'WM'Dmn^t 
omxn^tmtc'o mPiy-^/^Mzmf^iM 

[0 0 0 3] F-> h^5fc5^^7:^V^^^ (Yy \^(D:ty ■ :t 

ytiyf^^) \zii'o'mm^m.^-r^-yvy^x\±. aft 

50 ig^©^£v^fflJffi, W*>EpjSJ§nS F-y h««©<SV^tB:® 
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1-1 0 8 2 5 4-^4if^{^tt, ra— fe»C0VNT«^2S 
[0 0 0 41 

fc-f, iiilfe®pgiBft■§■^c*^t^:m*ifi{c^fts<D^sv^^>'i!' 

¥2-2 1 554 \^<km^^ ^90) o 
[0 0 0 5] *|g?^©-O(0Be<)f4. I^-' fe{C0V^T« 

[0 0 0 6 1 

[MM^«^-rSfcfeW¥l5*JJ;t;^coft^ -j^;^] 

[0 0 0 7] ^fc, *^BJ©^2©PpJSiJi^gtt, TOiJU 
i 5 t-tSBfi^oKliff ■^^A;'j^Slcj; A;*? ^ 

i^±©-Y>'^'© Fy h©fE^^S4-*i65„ F-> 
hcofBft^^^*i*5^, ^©PPfiiJISB-efi. Yy 



(5) 0- 1 7 5 3 1 8 

8 

s-^'v^T, mm^nf^"?. c©S;*. ^sv^g^©^|lJ©^ 

v^© Fs/ Vomm^m'iMi±mi:M^X. 
{By®-('y^'©F?' h;iS^S?£LM«)5t^Sv^^l4©{||©^ 
y^©F5/ h©E®^SiliLS5:}c<£Tt. j;?);^^-^^ 

[0008] c 5 Lfc«^>r ^fflv^fcWJiStt-e 

(1. ffllEKs/ hi^^Sfi. tfJlBA;^Lm^ft-§-;5^f, 
10 B5EjS^2«ggA±©'f y^©=g-F->' h©f5»^S5r-^ 

[0 0 0 9] S/c. S!?;^'i'y^;i5 2ag®'<y^^^fe;i 
ffiii^-^'i^:?©^$^«S2r. iSiS^-f :/^©^ 
I4««©lf&l/4i-t-5t. SlI^tnEpfiJ^tifc'bwopg 

[0 0 10] C 5 tfcfpJSiJgfi©--?/ Ft LT. -fetS© 

Sratffl y FSr|gtt5'b©t tuflBFs/ h^J^ 
20 ¥15*. feta©M7i5'>7'=c< 1 1 2aig©-i'y:?©#* 

tC-oV^T, |fifB#Fs/ h©tfi»^S5r*i65^a*^T^i 
^^feFy h^^#^*«x6ii:t.S*LV\ C©# 
SIS©fe^i©^Vi?jrov^T, ii]E/i«^-ry 
^© Fs/ h5r4fig1-5C t^s-et5„ ^5tfcfeffi©M 

[0 0 1 1 1 Mi^, Fs/ h^^^^t LTd. m 

#ftT. WIBFy h©IEi^^^*ft^i-51f^t1-5C 
^i!^© Fs' h©IE^^^Srnr^i-5^t;iS-e#. *y- 

wj©«^ic, j; <o miE^i F J/ h mm^n^i oztr^ 
jtffl § tusftii©feffi-i' ^-^ ©s^;6s;gv>is if\ mm\&m 

fi-YV-^tCiS Fs/ h©ffi®^«Srfi<1SjE-f§^)©t 
•rntf. 1Sicfe©^y^;65p±W$;h.5aF;fT'f4. «s© 
fivWyi>©Pi:tt|l:Srffi«L. ^ff i L-X^^iffiaSfc 
40 t)©^yi?l:^<£M-f-5Ct;S5T#5„ ^(Df^^^ m» 

[0 0 12] yi5'©ffl:ffl:^S:{CoVNTf4. 

^^Sffl^ffiT-feip, -f >'^ffl8§^ciS^^P>i^fc«^0i^'- 
©m£E©fPJP^c J; t) >'i5' (^#-^ Six5JE;^(r i o T-Y 

y^^^i:stmi-?>mmimx.tzmi^^. ^y^mmz 

-<y^m^n'<y^\z^^^ti^mMzx^x-^y^n 
50 ^i^mhmmm^tcmmif^. um-t^cti^ 
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[0 0 13] :^mm<DM 3 ff:>mmmit. -fetiro^/is 

^StfflWtfe/j'^s/ KSrffixTJJD, TOJ-f-'<tH^®P^ 

i8ft^*A;^-r5t. w.xtsLt.mm\t^\r:^-5\^x. 

[0 0 14] z.o]^tz'&ms.^yi'0)^m^iim<D^^ 

[0 0 15] 4fc. I^iiJ#W#ofe|B©T-^;5^p3-fe+@ 
[0 0 16] i:i^LfcPpJSJgg!cfflV^f,^^5^>•^;*- 

[0 0 17] Ltc-Oi^:^- h y s/v'T'H. -fetiSr 

vify^jr^y^^ m^'^yi'-^y^ xioPki^M&om^ 

-{y^^ -<:^viy(yir<Dm\zmmt^zti>i-sim-r^h 

So 

[0 0 18] MIC. *|g?^©||i©iij^fEiS;^fei«^ 



(6) ftPjf^pi 0-1 7 5 3 1 8 

10 

^I'i?. Ks/ h©tB^iS«^-^t;tjt(c/£5|igfSft-§-±^ 

isff-t^^pj. Butefi^2«sei±©-f y^® K-> K©* 

**^-**^L. mS^ixfcKs/ h©W«(;t«oTHfi 

10 *Sgi:L.TV^5„ 

[0 0 19] ifc, *|gP^©m2©iii^|E»*fefi. « 

':3v^TRg^2aSiW-h©-ryi:'© F-;' h©:9-**$iJ^ 
LT#pgsi©iii^S:ieii-r5:^feT?fcoT. igltS©^' 

"9 ^i^v^pgpfS-S-Tii. 'fg«S©^' y^^fcis Fs/ h© 
20 fBA;f3Lfcpgaff-§-^^p,, tfrE«!?;^2fiaje;±©^y^ 

©#Fs/ h©W*S:^SL, m^'^^tifcV-y h©*lS 
(-i*eoTmrffi-NS' F^^e3©-ryi>©niUlSrMfPtT. M 
aii§ie2ffiMeAJ:©-^'yi!'© Fj/ h ©**(;! J; !?P^^»a 

10 0 2 0] s^c. :^mm(D^3<Dmum»um\-is ^ 
^^^n<D-(yi'\zx<om^^n?) hn^^^m^ 
mmvxm^<Dmm^nf£^m^Bmj^mxhox. •& 
momf£^^m<D^ yi^ i^iatm-^mxh^ . wm^<D^ 
yi^©5*>©^>^^< ,h oic•ov^•c(4. ^m2mm\ik 

30 ±©-i'y^'*atfflpril/j;--5' F*ffiv\ TOJ-f'<tW^ 

ffrfefeffi®^7i5«©'i'yi!'©# fs/ vmm.^&^ 
tufE«g;e2affle^±©^yi5'©5-b©gi^ 

©-Yy^©iigi::Pii#(tT. Fs/ h©«S5:*St. 
WiS-^S' F;6^t)©'1' yi?©8ttti4$!l^LT. IffEfelB© 

M'fe5^i:©'i' y^ 'gt.nmwmi 2 mm&^±<^-( y^ © 

[0 0 2 1] *^§g©» 1 ©fS«ffif*:«. «S©^Jfe5 

40 «)?i^2a!geiji©-<yi^*^ixmD±fcUnrig/^'--->' f* 
ift^2asiy.±©'f y^^© Fs/ h©5>**$ij^LT#pg 

^©iii^Sr^j^-f-5^cJ6©7°n^7A©/J?/^< 

=> y t°^-^ J; ►) t) pJfglilE^ Lfci3«^!^^*: 
T'&oT. i&i^^<D4y^KX^ F-> h©IE»^^;S5§ 
±fii-^£5Pg|im-§-J; ^) t>fiV^P§Wf-^©|gHd^?p. fS 
«S©^'y^tJ;5 Fj' M5ttimi-^#tt*E'i;tfcr 
-^^/i-t. PP»J-t-'<i:iii^®|iiflffif-*A;t/i--5^i© 

50 fcpgwt-^;^^^, fjrdii!?fe2a!seA±©-ry^©Fs' h 
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[0 0 2 2] *^?^®^2(7?fE»^#«, MS© 

V^TSSi*^2a^EA±©-Yyi>C0 h®5>*S-flJ#PL 
%-g|5Sr =t ^ IC J; «5 gg^Zj^lt ►) jcffi^ Lfc|2 

[0 0 2 3] *^?a®^3WtB«^ffi#:{l, -fe^SCi 

fElli?IJ2 «S£^±(7)-< y i!' CO 5 t^W^-f y:^' iCOV^T 

[0 0 2 4] ctiP^roiBita^i: tT(±, RO 
M. RAM. y V^'yy' iVf ^ ^ CD-ROM, ^ 
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[0 0 2 5] 

i 5 i:-f-5iii^S:tti;f7-r5g«o{i!ltcS<«^-efe5„ 

y h't^hO-fy^cD&ia^UmLX. ffltt±/<eif'IC0^ 
20 [0 0 2 6] $fc{di®?iffi^: LT. ±IEroiiI^|E»;^i* 

FU. Cit^rH^T-rsrt-e, ±IB®®fl^m;^feS:ll 
[0 0 2 7] 

fe^!|-es>5WJgai ott, ^^'f:!-^ 9 0 tctvtc 

S^$tbfc7°y ^^5^2 0i:;ei^e>#^$ttTV^5o ='>'t" 
:x-^9 0iCf4. 2/i5^i^$tbT*5i9. 

^■t^mmmiotLxm^-t^. m^-rsi^ic, 
CPUS is:tf3-6ic, ^<y^8o{cx<ommcmm^iifc 

40 <lfcO#gBSr«;t5o ROM8 2tt, C P U 8 1 T^ait 
l&ttLT*D'9. RAM8 3{±, [rI C < C P U 8 1 "C^S 

7j:-i';^8 4(4, ;^^-t:M 2^^-#- F1 4^>Pi© 
iaW(DAti^W]io , ta;^-r>'i?7i.-;^8 514, 7"y> 

^ 2 0--©X-^©Jtl;'3*WI§„ CRTC8 6(4. 7 

ay [.0-7 (DDC) 8 7(4, ^^-h'f^:^^16 
50 ^7W:3rv-7'VPF7-f T'l 5fc6V^(4ig*bJfct^CD- 
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FTV:^i> 1 6{C(1, RAMS 3lrci-K^;h.-C|lff^ 

O) 8 8;i5g^$ttTV^5„ r©SI 08 8tt. ^tA 
OS I 08 8*ij:0?^7^Al 8*^LT. ^l-^BO^^^s' h 

/c, £>g?i7°P^^7A|r7 U^v'T'Vl'X'f FD-^C 
D-ROM(Cj; 19 o- KL. => > tV-:^' 9 0 Ic^^t^ 

10 0 2 8] 7'yyi?2 0tt. 02{r;^-tJ:5tr, 

j/v'^— ^ 2 4(Cj;oT^-^ y yv=3 0 •SrT'^r 2 6 

2, ^iry s'v=^-iS'2 4, PP^^s/ F2 8*Jj;0?Sf^ 
^^^/^3 2 t©^S-^®^t)Si*)*w]5S!|#[Hl^4 0 t;a- 

[0 0 2 9] mP*i}i^-r5««}4. MiiSi3^-^$'2 
2ro[H]teSr7°7rV2 6(D^:^£p,f, 0*L/^V^ffi» 

B&) o ^i-y S/V3 o^ffi«|^)$^^^5a«ii. y 
7T:y2 6©tti:Mff(c^iS$tt^i' y -> 3 0 Sriiili 
^|g|j:<*^f f 3 4 1 . y v'^-^' 2 4 t 30 

©FH!i'«*g©ig«)-^/p h 3 6 %:mm-^y- y 3 8 1 , 
^ ^-t y 3 0 (ommiLmi^tiii-utm^tii-^ ^-f- 3 

[0 0 3 0] Mmm^4 0i^'btLtcyyy^2 0(D 

«^Sr. l2l3tcUfc;$-ioTtfiP^-f-5. m^-fSi^ic, 
C©$!|^[plSS4 0«, J1^0CPU4 1, yuifyM.ts: 
t''?rf21SL.fcP-ROM4 3, RAM4 4, Fs/ 

G) 4 5/£i-^tf3,5it?.»W^il^»|fi]lg<!: UT«^ 

:^Sr#ffl(Ctf^£5 I/FirfflmSSS 0. -©I/Fifffl 
0^5 0lC§^$tl.-^s/ F2 S^igSj-r^^j/ FPKlllI 
K5 2, ^C<a^^'5^-^2 2*5j;t)?3{--^ij yv'^- 
^5'24*|giI■f5^-^S'PilJ[i]^§54?r«^5„ 

l^i5LT*3i3, 3;^^^^ 5 6 •Sr^LT^^'t"^ — ^(c^ 

[0 0 3 1] ft(cdf-\'ys/v=3o©*ft«j/<e«jti, df- 50 
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y-yv^30fi, ^L^m^^Lx^'o. m^Lf£\,^m4 

V^m:^}- V y yi^h:1jy~y(>^m:h- V D y'yl 0 
h^%im^X-h^Xs M)&-hy yv=^g«pJtg(cft 
^5ft^«3 y i> 3 0 ©T§BcoEp;f 

F2 BClfl, 0 5{c^i-J;9iC, n6m<D4y^\± 

tUF^^y V6 i^i^^he emM^fixii'o . ^^y-> 

5o =3f^y s'v'a ofcM-rv-^ffi®:*- h y s/v>fcj;t^ 
* 7— Y y^ffl;*- h y ■> v'? 0 5r±:^;5^?,g*1-5 
h y 5'i^ltiJ{tfcix^^mic^AW7 1 

[0 0 3 2] V^li-iqtajStlSSStt^ffi^lCtfeB^t- 
So iI6{c;^-t->rvi5'ffl:*-hy s/i;7 0:js^-\'y s/v= 

3o(c^t$ix5t. ^m'i^mim^Lx-fy^m 

Kv^fflSti.. Bl7ic^%L/cJ;5t-> ^-^-y s'v=3 0Tfl5 
{-Sft&nfe^^:'--?' F2 8©#fe^s' F6 1 /^V^L6 
6(C^d^tt5o ^fe-^S' F6 l;SV^t6 6{C«, 0 5*5 
j;t/lll7(c*L}ti 5tc, X/Wn^s— ^iJlc^tt 

fc^XTV^So *ll*S0iJTtt€-fefeO/X/P^«, 3 2e 

■efcSo ^/XVVnftlc, fjiy"*^-PE;65iBe$;^T 

W'X^*tfj!e5*^^-efc5„ If^y^^PEt/X/l-n 

i:©*Ji*fiat^Lfc©^\ 13 8 (A) ioXXf (B) 

t-e'fVi!^Sr^<'fyi5'a«§68 {^g-t5^2:«tCK« § 

tlTV^5„ **JSM-t?«. t°:ty-^^PE©ii|St|g:{t 

"P. 08 (B) ic^1-J;5t. t°^y^*^-PE(l. M.m 
i-#?6U. -r>'i!'ii!§6 8©-fflOS^^Ji?$-tir-5o 

S*. -Oi^m^e soWWt, t°3ty^^ PE©#3S 

CCD-r^-i^te^ I p;a57°7r>'2 6(cS*$ttfcffl,%P 

[0 0 3 3] fp^--s/ F2 8li*5(t5^fe-^s/ F6 1 ife 
V^t6 6(DE^Jf4. J:a?tfcfc°3:i/^^^PE*IB{ti-5 
M#±, lastc^tfcJ; 200-^yK^-att 
3»(i:5>ltTSBS$nTV^.5o H-l" K y 
y v'(-i£Stfc{«©«t^ll-1'yi5'ffl©^s/ F6 liS^'fiBlS; 

F6 2KW^$i%^'yT>4yi' X'0^^(Di&\,^-( >^ 
(«T. 9-1' Sv-TWV^il?^) ffl(D^s/F6 3t 



15 

^3in^©-N.s/ K6 6 iii^SBJixTV^So ^-OiriD 

[0 0 3 41 «-hlft§^Lfc/>- Ki^aiTli^^^ri-S* 

T y 2 6 ^: c7)ffico p - 7 ^ [Hl^ L T ffl ft P SrJK^^ L-o 

I^^{C^^^s/ K2 8(D#-fe^s' K6 1 Jfev-'L 
6 6©t°:ry'^^PE^ig|ilLT. €-fe-f >i5' CDBttlJ^ 

y^2 0\i. El 9 iC^i-J; 5 ^yt"^-^ 9 0/^i^ 
®ii^J^J^Sg;5^^> ^f^^if ^ 5 6 LTStmofcfS 

n^yMi. iii#K©M3i*^fi^JV>oot*-r;i-K7^/-?9 

1 ^^LTCRT'rV;^7°U"l' 9 3 triii#***LTV^ 

V^So ia9(C/T^LfcMT*i. yy^-^ F7-r^^'9 6©rt 

9 7. v-y \^mt(D^^mic^m^tifcm^fnm mm 

i^a.-/u9 9^5{ix.fetiTv^-5o 7V 

[0 0 3 51 UhmmLfzXolZ, **»J©7"yy^ 

2 0(4, ^rOPPf:'-.-/ K2 Sid. V^i^t^S CMYK©4 

^4 y^m(D-^y h^6 3, 6 5Srffix5„ ^Itif^W-O' 
^iX HI 0(::-^(D^5>^^-f J;5(', a^w-^TW 

O^ClT'^-f) fS, ^I^T-feSi^V V^' hT'Vv-l 9 
9^3. 6a*/^°— iz:>^ h, i>:xf-l/>-^" ij 3 o 

fey ^-y^ /~/U4 6 5iimM-'<—t 
7K65. 4fii:/-?— Lfctro-CfcSOt 
*ftT, y'f hi/TW:/^ (01 etc 2TVT%f) , 
M^Xh^^'^ y^ h'/zl'-l 9 9Sr, -^JW Vi^C 
l<©l/'4T'fe50. 9fi*/^°— fe:>-h t L, 3te^pS 
©/tfetci^jil^i^y'^y =i-;v^3 5j^/N— fe>^ 
7K«r6 3. imm^<-±ybiz^^Ltch(oxh^.t 
tc. ]i^-^&0^i£y^4 y'^ iSi 0'puiX'7F:-t) 
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tt. ^i^-CfeSTv'?/ Fl^s/ K2 8 9^2. 8m*/-;- 
±y\^, v'^i^i/y^iT'y 3— ;V2 ofifi/-^—- fey h, f- 

-7^/-/U4 6 5^lM»/<— fey 7K7 6. 2a 
a^N— fey hi Ufct>©T'fe5©tc^UT, y-fh-^-fe 

y^^y^ (0 1 0 M 2 fi, §fe;|£fT'fc5Tv' 

i/ Ky^/ K^, -7-feyj5r^y^Ml©l/4T'fc5 0. 
7 M4/^— fe y h , -y^i^ V y ^~ y =1 —/V 2 5 
■feyh, 7lc73. 3fil:/N— fey htC^KLfct>®T'fc 

10 [0 0 3 6] Bll OlC:T^tfcj;5i', -f^iu-i-y 
^Yh. ■fyyi'-(y^Ki±. VkPrhLX^-^ yi' 

:nD86^:7-F^9s':^'2^:^ffiv^, mmi. 8 
a»/^— feyh, 4. SMft/-?— fey hi: tfc%©T?fe 

5o V^-f^h.W^'yi?^, ^iS^Sjoi^S [mPa • s] 

T?, ^fe-'S' K#©t:°n^y*^-PE©a^^^-|c-t5 

[0 0 3 71 ^litfew^S-fe-f y^®PJft^aiJ^ufc%© 
SrEI 1 1 {::*Lfc„ EI 1 1 ©«|#j47°y y^cDffi^f?^ 

20 mzn-t^mm.^xh'o . j :^;^nf}^h^n^Ltz4 yi' 

JSf!|-ef4, yjy^y^ cwznhxy^ vyry-^y 
^ c 2 ft, ^3|sfcosi^^sag/N°— fe y I- -e^ 1 / 4 t b 
■c*j?}, z<Dh^<D^'<yi'(Dm&\t. ^-Th-yry-r 

y^^ C 2 ©f5»*;55 1 0 O/N— fey h©#'^©0Jg;a5^ 

yry-fyi^c 1 ©tefi^^^^^tja 5y^°— |.cr)#-g-© 

30 Ml, 7-^' h^-fe'y^-l'yi5'M2t^*3V^r'fe|^«T?fc 

5„ fi^©M'te5'1'y^;55I^-91^iift5IEi^^©fiJ-^ 
14, M-l'yi^^^^EUTWJUfc^^WjgfeWjlLS© 
^f)^hMi^tct(DXh^r\ Ilffl±f4, 2 0 7feV^L5 0 

fey h©|EH(c|SSi-5ri:;6-ia4Lv\ C©1^ 
Sr, i^'i'y^'ic*D(t5^f4©itfi/^°— fey h©fij-g-e* 
m-T'Si, e*©iSv''-i'yi? (yry-fy^c i*5j;ti? 
•rify^J'-Y y^J'M 1 ) tr*jft5§^J|s|-©fiS/N°— fey hie 
MLX. «a©tev^^y^ (y-Y h-yry-f y:^c 2*5 
J;i>'7-r h-^r-fey^-f y:J'M2) {ztm ^mU(DmRy< 
40 — feyh©M«Sr, ^#;d5Bti#©^i/5/j;V>Ll/3 

[oo3 8]?5:tc, 7'y y^ F^-T/^g 6 ©/^-7 h- 
y^i;'3.-/w9 9F*3©^il(c?i&oT, :^^MM<Dy])y 

^20 \zm^mm^ y^ *fflV^fcfP»lJ©il^ teoV^T 
®J,PJ1"?)o Ell 2(4, h — y^-ya.— /V9 9©iO; 

[0 0 3 9] El*f5J;5le, fPJBiJ©*0!ad5^^i§;^5 
t, -o©ii^ofc±ffl*lS;^t LT#ism^lrJlS(c^df 
•tyL, *-ffettjE^i^^-/l'9 S^S^fj, =¥i'y5'-y3 
50 0 ©;:<^-^y;^fp](::rp^ofdi|i{c, — o©iiiS©fe^iEj^ 
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^©Pgpx-^DS (CMYK#8 If s/ ^Atli-^ 

{T.TyZ^'S, 1 0 0) „ 

[0 0 4 01 ^XfX'\-i. i/r:y-^>^<DJi.\zx.y) 

[004 1] A:hLtcf^m'f~^DS\cm-5^. 
m^y h(D:ty ■ :ty^^'^-r^f^mi:n^j:o {;^ry 
7"S12 0)o CWit Ky hW;t>- • 

IB-r-:5'D SlcS-j'v^T. mi A\Z7T^l.tzr~-f)V^m 20 
(;^xs/7°s 12 2) „ El 4 ft, 7t(r>m'&(r>mmf- 

\^MU-f-^tm4yi^ tf^4yi:^<7:)^^m^t&mmi:^ 30 

[0 0 4 2] A;'3Lfc|5glix-i?DS(CS'^-V^T. HI 1 
4©r-7'Vutr#flg-r5cttcj;!9, ^ab^isbtzm-f y 

;SS5 0/2 5 6(©-<i5^c0^1g^WJ-f-5^-g-t^fi. «^ 

/2 5 6co--?^(D|l^iE^WJ-tSJi^(::(±^ m-iy^x 
h^iyry^yi^c i oBM^ti? ■'<—± y h-efe^, 
^L'^^/Vx-^D t hUffil 8 i^i-So ^mT'- 
iJ'^^ 1 9 1 / 2 5 6 O-^^^ig^EPBlJI-S^^tCJti/T 

-</VT'~'$'\-imi 9 1 /<cjb\ Ztlh<^^^<DM 

^S^-f 5 y-f K v^T i^-f C 2 (DfE^$|J 3 6 fe 

58y<-±yh. 0/>-iry h t7ioT*Jt) . 
-^/Vr-iJ'D t nli, ^fl^tld 2/2 5 5, 1 4 8/ 
2 5 5, 0/2 5 5 tfs:Zo SO 
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[0 0 4 3] mi4iCmLtz74 hi^Ty-<y-^ 

c 2(DiES$i->Tw y^ci<D^mmhm^\z\t^ 

(1) A;^$tv5|5gi^T-i?d5iSv^fflJ$ (^ife^u-eiio 

/2 5 6;i*fe6 3/2 5 6) y^fhi/TW:^;^ 

(2) A;^i$iv5Pgilx-^'©JiAB(cjj;DTA#^£ffit 

h->TWi^^C2©fB»*d5ft;^^it 

2 5 6 5rax.5)t. y7y4y^Cl\CX6Yyhi'^m 

sSc;^iiSciric/iS„ /<cjb\ \'y7y4yi^c2\c 

9 5/2 5 6T'$)5„ 

[0044] (3) hv-TW :^i?C 2WfB^^^S 

i^Tw^i^c 2oiB»>$fi*.ia(cfiM-r-5o y 

LTiSifli-5„ HiS^ilirii. It^r-^^s i 2 7/2 
5 6?rjS;i5t7^ h v-TW ViS' C 2(DfS^^I4AJ* 
t> 9 1/2 5 6^M:t'5t. ^Ofagt 

*f±litf0i:/<c?)„ 

(4) y-r hv'TWy^C2©fE^^;a5|S{f0 
ttJ; ^] ^^IBJg-tlJ. i/T W C 1 

om»mts mmT'-^<r)^M\zjt-^zx^±\t\ o o/< 

[004 5] *|l:teM-e«, 014 (i* LfcC ©M#2: 

UT#t.^lfc:;^l/'</V7'-i5'D t h d'^lttDrefl J; 19::*: 
^\^*^t^(DmmirTfi:i (013. ;=^xs/ys 1 2 
4) „ ^©llffiDrGfm, m^\^immz^4y'^\zi: 

SrS^L, mzQ 4X6 4ggro:*:JKe^-x' M) s/^:^ 

fiDrefitt. m^ir^mmmzmft'^tc\ttfi:^„ mi 

1 5Ttt. -v by >>'^7.O;/ct$f40^©f|5-^±4X4 
tLtziK UlStclS, 6 4 X 6 4<dA^$;©-v h y s/:^' 
^ ^^V\ -?:©rtg|5©^^•f tvw 16X16 WftilE^ t o 

Tt^nffi (o~2 5 5) (Dmmcm'oi^fj^^^x'jizmm 
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fc\ ftps' h^^^-^-^y^i^^l-stiifa, ^tn^fD^ 

10 0 4 6] gK-> hx-^D t hdSllfiDreflJ;*?:^: 10 

3. y^r y^S 12 6)., IS;^ttRVtt. i(Dmm(Dm 
SP*>*©iii*{calScoi^v^'f yrJ^lc is Ks/ hSr 
fdt (^tlx.«ffi2 5 5) im'^^ii^o ^©S^fiRV 

[0 0 4 7] S U^/Vx-^ D t h ;55|||eDref 1 20 

£AT<©#-a-(-«. ap*,Jf^^L/<ev^irW 

(^^^xj/^S 1 2 8) „ SIS©iSV^-1':/i5'{rJ;5 h 

[0 0 4 8] ::5 LTSFiy • ;^7Sr^^L. 

S;tttRVSr?»S1-5^!ia (01 2^X5/^3 1 2 0) 

T5'7°S13 0) . cnir*0;a?^^(DH^;e^p5Oti«cK 30 

MAD u ^M^xm^Ef~ ^ D C Sr3^ J?) 5 ^Strff 5 
(;^xs/rs 1 3 5) „ g^Ks/ hfflx-i5^Dx{l. 2):^; 

Dx=Dth • Z/255+Dtn • z/255 
CCT?, Dtntt, 01 4©i>'7 7^^:S-^■v^T|igpX- 
5Etfciii9 . «2 5 5-e&5o Lfc;iSoT, ±fESf4, 
Dx = Dth+Dtn- z/255 

t^feSo *fc. iSfeKs/ h;555i^^^ttfc«^©|ffti 40 

»J-Cf4, z = 1 6 0 t tfco 
[004 9] 4fc, ^^^iCi(^;ii:il^|AD u ^AP^TltE 
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0(D7^^ijft]-c^mm. *JJ;U«fflt^P©l!5Sg^[Rj^5{W 
©PS1-6icM*ti»tT. ft«KII;i5^^©S^(^ (1 
/4, 1/8, 1/16) ^#^tTSB^>$^^?,o 
[0 0 5 0] itlx-iJ'DC&^fejtt, ft Ks' 
V (v'T W Vi? C 1 is K-y t Ltci^m^ 

^nmL (xr i/^S 1 3 8) . ft Ks/ h^ff^iigLTi/^ 

'^eV^:®-g-t(4, ftg®^SV^K^/ fip-by-r h'>TW 

■ ;r7Sr^£-r5*!ia^^T^£5 (^^xy^S 1 40) „ 
^ Ks/ • :t7^ft^f -S^af'oV^T. S 1 7 

x-i5'DC;JSi§i^Fy hffl0|lttDref2 J; V^i5^5i5^ 
Omm^nfiO (;^r5/7'S 1 4 4) „ C<or«iffiDref2 

ffil 2 7 i LfCo r.®M|tDref2Sr, IfjE^^Wx-^ 

-iJ'DCWM^it, «IEx-^DC<Z)^/Nie#iajoJ; 
r/ft:tiit#ST\ ^tl€lxlttDref2t:*/h{it*5J:t;f:t 
±ttl^^£ 5 i 5 pgproT|5g*fc(4±Rgia< © 

::^iR]l--*®^H-e^C5 Fs' hM^omi (v^^^i^s 

[0 0 5 1] mjEy'-^DCtmiUr)ref2X.'0±^ni\^ 

timv-y \^i:^yi-^tmmL. |g*ttRV (^Fs/ h 
Iftf'it) trJt^-rs (;^-rs'7°S 1 4 6) . ig^ffiRV 

(4. CCTi4. «1 22^Wm%h ffilEx-i^DC 

T?*)5„ ^i:*-, MiEx-^DC;5SgS'ttDref2e;Tt*IJ»f 

ttRV(CffiO*S;A1-5^a^^T^i5 (:^XS'7°S14 
8) o 

[0 0 5 2] ^o\.X'-^YyV(f)iry •iryh^'^mL 
V©srStSrmofct (1312, xxs/:7°si4 

0) . mrnm^^kfifii') (;^r -y^s 1 5 o » » 

I6t|-^f4. MjEx-^'DC;4^e))fe*ffl:RV*M»-f5^ 
;t:l^|::(4femj£RV(4ttO(i^£$ix-CV^5;5^e>, m 
*tC*JV>Tlia$ix5^#ft^d5^<#fen/<e^^ofc(^ 
ft F 5/ H> b < (4^ F y h $ ^^fc#^icf4. # F 
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y \-KMit^Ltcf^^Ryr-itA^nx\/^?>*^h. mm 

[0 0 5 3] »cic, mm^m(D^m^nf£^ UTyy 
SI 60) „ ^y'yy'si soijmtjMcmmi^MLx 
pjr^om^ (gii6#i) s:#ct. mmi:fff£-ox\,-^^ 

^!*:cOPI*{C^|!lL.T. ±]^Lfc;^X5'7'S l o ogt 
[00 54] ^oLX^h'y htmVy {^icXimmr- 10 

(^JfeWTtt. Pg^-r-^S' 0/256~63/'256 
®^iiE) T*«. 018 (a) , (b) ic^^-r i 5 7 

-^nmf-'^f>m<fii^\:i^fhx. Bf^w^wi-sa 

[0 0 5 5] |5iPx-i^:iSBf^^i^<&M^■5^^ife (HJfeM 
X\X 6 4/2 5 6g^±0ffi«) Til. 018 (c) \Z 20 

v^lB* (*:teM-cii9 5/2 5 eiii^i©^^) -eii, ig 

18 (d) *5j;t;|gll 8 (e) ii^-t-i 5 ic, MFy h 

[0 0 5 6] PgSST^-^iS^JCiSVN'Slt (*SfeM-C»l 

'fe$tiJfc</it), 018 (f) i3J:t;il|i8 (g) 

018 (h) [oi^1-J;5t. SK-^hlci 30 
§ 10 0 y<-± >Vhfi<0. mm.¥ ©^ffi^Sjg 

[0 0 5 7] £i±ift?q Ufc J; 5 ic*!!:^^^^^-^ y:^' 

^ffiv^it^y ^^5^2 o«. vmwi&tm 4 ^mf£^ 2m 

|B)±t-5o L;5^fcl2Il 4fc^xL;^:i5('. m^<Dm^-< 
>^ mi 4Xiiy4 bi^ry^yi^CZ) tiiS^K 

^©iSiV^y^ (mi 4T«v-Ty-i'>-i?C 1) iCiS 
^h'y h(DWU%^mihLX\/^?>(DX\ ^b'-y hicjzSffi 

[0 0 5 8] Mfc, ^^g-r^/i^lciS K:^ hcOff^^Sr^ji^'r 
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-< y'!^ ti)m\:,<o ithi^mm&mommmi^x^ 

[0 0 5 9] *fc. ^2;j^>-^0OfEft'WS*;tct/i.5P^p 

Tv^5„ «§o-c. mmf)^±^<f£^\zr)hx. m-(y^ 

•9 . lRl-€'Pg|S^*mi-5cDl^£>S/£'i' y^?© Fs/ h 

T-rss*. ^4y^(Dm»mi, m^y^omm^i^^ 

lOO^N— tVh (A;^X-^ 2 5 5) icmi-?>t^f£'o 

sxwiximotfi'^xv^^, Ltcr-'yx. m^oy^mm 
ii^ti^^-u^^ t\ -M^h L-xootm^y^t^j&m-t^ 

[0 0 6 0] /£4b\ ^m7'—^(Diz%^t^4y^ioJ: 

?>%<DXiifS:<. &lx.ti^ 19 {cmmj cl, Jc2t 

tT*L.fcJ;5(c, g-ryj^tJ;5 Fs^ h(Dm^r^mi^ 

fci^tt-^, railI{C?feaB c 1 , B c 2 t LX^LtcX 5 
^-Y y ^ tc i SI2i^^;55 0 * TfgT-t Pg|i7=" 

mu^-r^zti>-^mxh^. 4fc. m2oiz^Ltc 
^^yi^(Dmmmi)^Mc±w:kf£?>mm7'~^pj. 
}i<r)mm'^n^m-< y^'Dmm^^mi^x±^f£m'^ 
xmm-t^!W\it-r?>cti>-^mxh?>. 

[006 1] *fc. **J6MT-H. Hfe^ y^5' h 
V y'ytiy~4y^^(D:fy- h y yi^^l 0 t^SWtc 

LTv^5(7)-t:^ m-MX'^nm^wz^m^n^m^^ yi^ 
<rim}^t^(D^mm\m^x:f>y—^y^m-v') 

y'yl Ot.X^^hf£nii\ff£t3f£\^hm^:L}ii)if£ 

^\ -fiy-^y^m-p-v) yi/7 oizion^tiy — r 
y^cSB^ytt, i^-fe (i/Tysfcfi-^ify^) -ess© 

\^^yi'^x<D^mmf£^mifi. -<yi'%\zm-ht£':> 

[0 0 6 2] Jii±*l§P^©-*Jfe^!|(;:oi^TlftP^tfc 

. c <D«/i*j|M(i* A/ $ its t CD -e 
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(1 : n^: 2Xn • •) t LTt>J;V^L, ^m^fj^mW^ 
= 2, 3 • • • T'fcSc 

[0 0 6 3] ifc. *3IJfe^j-C'i4, -yryt^-^y^iz 

'^t>'itX^\,^iZi:h^LXx.fj:\,\ -f^/^fi, CMY 

i5'2 0rt(^fflS-r5Ci:^sItgTfe5„ m^\i. 3^t° 
PP«iJ1-5H^1f S;iS^^nT < 5#^t(±. y y 2 

y-t^it. *SifeM"t?fl. 3 >t"3.-^ 9 0 Kx 
•5^tC7°y h^y ■< y<commx':t-<y-'r ^ yi^y:^ 

^ 3 y fc° 3. - ^ ->;^ X A ® y ^ 

y])y^2 0Km^Lxmmi-?>fmt-t^zti>x^ 

[0 0 6 5] mc^ *|gP^(omr©S^feoffi«iro^^T 

mmt^. m-mmm(Dyvyi^ 20 on, m-MMm 

(D7°y V^2 0i:|^-O-'N-K'>iT«^4WU. 

^<Dffi»*^|^*^^)5l^, ll-|llgM-t?«igi 4(cs^Lfc 
l«Sr#lLfc©|C^LT> *||JSf!|Til. 02 It^ 
Lfc^'yy^^mir^CDXh^o SP*). r.co|l:teF!lT 
14. 0 2 1 (A) , (B) '^4y^<DY 

->'^'y^-!'^9 9i)^'^^vm\^x\^'^^(DAy-!7 , tz 
t:tityTy4 y^ (D^mf-^oT^f^hir. «slt 
^'^^^M<D^(D^<D4yif ^ ^::.x\i-9'-^y^4y^(D 
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(4, v-T^-YiX^O^ t.c07^ h->Ty-l":/i5'C2©i2 
^**^ftJC<B;T§*. ^(D^^-i/T V-r C 1 ©|E» 
*Srii»TV^5„ S12 2 (A) , (B) ir^L 

14. vifycJ'-f 5 *>C)7-r h-^-€y^'ri^:J'M2 

[00 6 6] 'Skwm \.tz.mmmx\t. %-%Mmm 

^^S^;6W^5 2SS©^:/^*fflv^Tii^^rofE 

4T'(4~>7wv^c 1) ici^ffiKs' vmm^Wi^ 

VMSif\ ^a©{gV^-Yi^^ (C2Sfc}4M2) (DIE®* 

¥-fe®»^iifc-<T*i^^l:;d5g^oci:(4?fe 
[0 0 6 7] Sfc. *||JSMT'(4. 

m-(y^\z.i:^ Yy V(Dr^i^^m-<yi'mmm^m.± 

)5)J^'i/i>tcoV^T(4. V^o^-eti F-i- h^*4$*-f. 

*©i^v^-i' yi^ tm-^-i y^ ttmz^ ^yb^m^is.m 

[0 0 6 8] »@ LTV^SHSiC^fiSL^t-fi 

mtmm\z.^^^Lxum.^^^-^-^yd'-<y-!^ 

Sfci4v'TW^i!'©fB»*;^5;^V^^-a-^rf4. «^®te 
\'^4y^ (C2*fcf4M2) *ftft®lgV^-r^-:^ (CI 

^y^j^x^-x^) \z.nLX+^ft^^^%,^x. 
[0 0 6 9] /£jb\ _hlB(7)0r©|ligMT'f4. LT 
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V h Ky-f ^^2 9 6 COI^gUt, 7;:<^7'1'-f 2 9 7 , 
1tjE^^>-7 h — ^'^v'a.— /1'2 9 9, fVv^Ty-fy- 

-y;V3 0 OSrS:(t, y^^y-Tif 2 9 7lcj;oTiij* 

V>T/V5'^'T5'7"x-7'Vw^#fiif SCilCiip, its 10 

t^o 02 4 (A) , (B) (C, «g LTV^^li^WR 
GBx-^ii^tjit^v'T W ^-^WfB^^lr^i^S/Vs/ 

[0 0 7 0] CO*^^![-T?f4. V.GY.'f-^t-^hmM^ 

i^) »«*^si^v^(sif\ v-7y (Sfc(ivif:xiSr) {CO 20 
(Cio-Cti. iS^-Y v^«fEft*?:^;'^e,*5t(^ii- 
xmWi\,<r>b\.. :fy'yi^^yi^<Dmmcjt^CX, 

[00 7 1] Jl^6L;fcV^<o^^©||:te^!|T'^4, y-r hix 
TWVi5'C2, 9'!' h-^ify^-ri^^M2 0f3^^ 

f4. «e tTv^5il[*ic:M^^:;L7^:■f^M©-7-e>^^g, 

[0 0 7 2] ifc. ±il!Lfcll»M-ett. ii^v^-fti® 
E (cpjf^Bf rBllicofl;i±*PP^1-5 c i: ic J: 'jfTJ'io T^^ 
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h^^f£t'i)mbnx\^^o znho:>i7^i,^ m^m. 

[0 0 7 3] Sfc. i^v'f^v F:*-^ft, Ky h¥^4T' 
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CLAIMS 



[Claim(s)] 

[Claim 1] An input means to input the gradation signal of the image which is equipped with the 
head in which the regurgitation is possible respectively, is the airline printer which can record a 
multi-tone image, and should print the ink of two or more kinds of shades in which concentration 
differs according to distribution of the dot of the ink of two or more kinds of these shades, By 
the gradation signal lower than the gradation signal with which the recording density of the dot in 
low-concentration ink becomes maximum Based on the property that the dot in high- 
concentration ink appears, from said inputted gradation signal, ask for the recording density of 
each dot of the ink of two or more kinds of said shades, and the regurgitation of the ink from 
said head is controlled. The airline printer using shade ink equipped with a dot-generation means 
by which the existence of the dot of the ink of two or more kinds of these shades performs a 
gradation expression. 

[Claim 2] An input means to input the gradation signal of the image which is equipped with the 
head in which the regurgitation is possible respectively, is the airline printer which can record a 
muitiHione image, and should print the ink of two or more kinds of shades in which concentration 
differs according to distribution of the dot of the ink of two or more kinds of these shades, By 
the gradation signal higher than the gradation signal with which the recording density of the dot 
in low-concentration ink becomes maximum Based on the property reduced steeply, from said 
inputted gradation signal, the recording density of the dot in low-concentration ink asks for the 
recording density of each dot of the ink of two or more kinds of said shades, and controls the 
regurgitation of the ink from said head The airline printer using shade ink equipped with a dot- 
generation means by which the existence of the dot of the ink of two or more kinds of these 
shades performs a gradation expression. 

[Claim 3] It is an airline printer using the shade ink which has the table on which it is an airline 
printer using shade ink according to claim 1 or 2, and said dot-generation means gives the 
recording density of each dot of the ink of two or more kinds of said shades from said inputted 
gradation signal. 

[Claim 4] It is an airline printer using the shade ink according to claim 1 or 2 whose color 
concentration of low concentration ink shade ink consists of two kinds of ink, and is the 
abbreviation 1/4 for the color concentration of high concentration ink. 

[Claim 5] It is an airline printer using shade ink [ equipped with each color dot-generation means 
to perform processing which said head is a head in which the regurgitation / the ink of two or 
more kinds of shades / is possible about two or more ink in which hues differ, and said dot- 
generation means asks for the recording density of each of said dot about each of at least two 
kinds of ink in which hues differ ] according to claim 1 or 2. 

[Claim 6] For said each color dot-generation means, two or more ink in which it is an airline 
printer according to claim 5, and hues differ is the airline printer it is [ airline printer ] a means to 
perform said processing about cyanogen and a Magenta including the ink of cyanogen and a 
Magenta. 

[Claim 7] Each color dot-generation means is an airline printer according to claim 5 which 
relates with the data of the ink of other hues breathed out by the corresponding pixel, and 
determines the recording density of said dot. 
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[Claim 8] Each color dot-generation means is the airline printer according to claim 5 equipped 
with an amendment means to amend low the recording density of the dot in said low 
concentration ink, so that the concentration of other hue ink breathed out by the corresponding 
pixel was high. 

[Claim 9] It is the airline printer which has the look-up table which is an airline printer according 
to claim 5, and asks for the rate of record of the shade dot about two or more ink in which hues 
differ from the data of the hue in which a subject-copy image has said each color dot-generation 
means directly. 

[Claim 10] Said head is an airline printer using shade ink [ equipped with the device which carries 
out the regurgitation of the ink particle with the pressure given to ink by impression of the 
electrical potential difference to the electrostriction component prepared in the ink path ] 
according to claim 1 or 2. 

[Claim 11] Said head is an airline printer using shade ink [ equipped with the device which carries 
out the regurgitation of the ink particle with the pressure given to the ink of this ink path with 
the air bubbles generated by energization to the heating element prepared in the ink path ] 
according to claim 1 or 2. 

[Claim 12] The airline printer according to claim 10 or 11 with which two or more nozzles for 
regurgitation of said ink particle were arranged along the conveyance direction of the form 
printed by said head for every color and ink of each concentration. 

[Claim 13] The ink cartridge which is an ink cartridge used for an airline printer according to 
claim 1 or 2, and comes to contain the color ink of two or more sorts of shades in which said 
concentration differs in the container of another object with black ink. 

[Claim 14] The ink cartridge which is an ink cartridge used for an airline printer according to 
claim 1 or 2, and comes to arrange the ink of two or more sorts of shades in which a hue is 
made the same and concentration differs in the location which adjoins mutually. 
[Claim 15] The ink cartridge whose ink of two or more sorts of shades in which said 
concentration differs it is an ink cartridge according to claim 14, and is cyanogen ink, ink with 
color concentration lower than this cyanogen ink. Magenta ink, ink with color concentration lower 
than this Magenta ink, and Hierro ink sequentially from an end. 

[Claim 16] It is the airline printer which prints by controlling the distribution density of the dot 
formed in the ink of a different hue. The regurgitation [ two or more ink in which hues differ ] is 
possible. About at least one of this two or more ink While asking for the recording density of 
each dot of two or more ink in which said hues differ based on the gradation signal this inputted 
as the head in which the regurgitation [ the ink of two or more kinds of shades ] is possible, and 
an input means to input the gradation signal of the image which should be printed About the light 
ink of the ink of two or more kinds of said shades A dot frequency decision means to relate with 
the concentration of the ink of other hues breathed out by the corresponding pixel, and to 
determine the consistency of a dot, The airline printer equipped with a dot record means to 
record the dot of two or more ink in which the regurgitation of the ink from said head is 
controlled, and said hues differ, and the ink of two or more kinds of said shades on a recorded 
lifter. 

[Claim 17] Said dot frequency decision means is the airline printer [ equipped with an 
amendment means to consider as the relation which makes low recording density of the dot in 
said low concentration ink, and to amend the recording density of the dot in low concentration 
ink with this relation, so that the concentration of other hue ink breathed out by the 
corresponding pixel as said correlation is high ] according to claim 16. 
[Claim 18] It is the airline printer which has the look-up table which is an airline printer 
according to claim 16, and asks for the rate of record of the shade dot about two or more ink in 
which hues differ from the data of the hue in which a subject-copy image has said dot frequency 
decision means directly. 

[Claim 19] Said head is an airline printer using shade ink [ equipped with the device which carries 
out the regurgitation of the ink particle with the pressure given to ink by impression of the 
electrical potential difference to the electrostriction component prepared in the ink path ] 
according to claim 16. 

[Claim 20] Said head is an airline printer using shade ink [ equipped with the device which carries 
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out the regurgitation of the ink particle with the pressure given to the ink of this ink path with 
the air bubbles generated by energization to the heating element prepared in the ink path ] 
according to claim 1 6. 

[Claim 21] The airline printer according to claim 19 with which two or more nozzles for 
regurgitation of said ink particle were arranged along the conveyance direction of the form 
printed by said head for every color and ink of each concentration. 
[Claim 22] The airline printer according to claim 20 with which two or more nozzles for 
regurgitation of said ink particle were arranged along the conveyance direction of the form 
printed by said head for every color and ink of each concentration. 

[Claim 23] It has the head in which the regurgitation is possible respectively for the ink of two or 
more kinds of shades in which concentration differs. It is the ink cartridge used for the airline 
printer which can record a multi-tone image according to distribution of the dot of the ink of two 
or more kinds of these shades. Said airline printer By the gradation signal lower than the 
gradation signal with which the recording density of the dot in low-concentration ink becomes 
maximum Based on the property that the dot in high-concentration ink appears, from the 
inputted gradation signal, ask for the recording density of each dot of the ink of two or more 
kinds of said shades, and the regurgitation of the ink from said head is controlled. It is what 
controls the discharge quantity of the ink from said ink cartridge so that the existence of the dot 
of the ink of two or more kinds of these shades performs a gradation expression. Said ink 
cartridge The ink cartridge which comes to contain the color ink of two or more sorts of shades 
in which said concentration differs in the container of another object with black ink 
[Claim 24] The ink cartridge which is an ink cartridge according to claim 23, and comes to 
arrange the ink of two or more sorts of shades in which a hue is made the same and 
concentration differs in the location which adjoins mutually. 

[Claim 25] The ink cartridge whose ink of two or more sorts of shades in which said 
concentration differs it is an ink cartridge according to claim 24, and is cyanogen ink, ink with 
color concentration lower than this cyanogen ink, Magenta ink, ink with color concentration lower 
than this Magenta ink, and Hierro ink sequentially from an end. 

[Claim 26] It has the head in which the regurgitation is possible respectively for the ink of two or 
more kinds of shades in which concentration differs. It is the ink cartridge used for the airline 
printer which can record a multi-tone image according to distribution of the dot of the ink of two 
or more kinds of these shades. Said airline printer By the gradation signal higher than the 
gradation signal with which the recording density of the dot in low-concentration ink becomes 
maximum Based on the property reduced steeply, from the inputted gradation signal, the 
recording density of the dot in low-concentration ink asks for the recording density of each dot 
of the ink of two or more kinds of said shades, and controls the regurgitation of the ink from said 
head. It is what controls the discharge quantity of the ink from said ink cartridge so that the 
existence of the dot of the ink of two or more kinds of these shades performs a gradation 
expression. Said ink cartridge The ink cartridge which comes to arrange the ink of two or more 
sorts of shades in which a hue is made the same and concentration differs in the location which 
adjoins mutually. 

[Claim 27] The ink cartridge whose ink of two or more sorts of shades in which said 
concentration differs it is an ink cartridge according to claim 26, and is cyanogen ink, ink with 
color concentration lower than this cyanogen ink, Magenta ink, ink with color concentration lower 
than this Magenta ink, and Hierro ink sequentially from an end. 

[Claim 28] It has the head in which the regurgitation is possible respectively for the ink of two or 
more kinds of shades in which concentration differs. It is the approach of controlling distribution 
of the dot of the ink of two or more kinds of these shades based on the gradation signal of the 
image which it is going to print, and recording a multi-tone image. From the range of a gradation 
signal lower than the gradation signal with which the recording density of the dot in low- 
concentration ink becomes maximum Memorize the property that the dot in high-concentration 
ink appears, and the gradation signal of the image which should be printed is inputted. According 
to said memorized property, the existence of the dot of the ink of two or more kinds of said 
shades is respectively determined from said inputted gradation signal. The image recording 
approach using the shade ink which controls the regurgitation of the ink from said head 
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according to the existence of the determined this dot, and performs the gradation expression by 
the existence of the dot of the ink of two or more kinds of these shades. 

[Claim 29] It has the head in which the regurgitation is possible respectively for the ink of two or 
more kinds of shades in which concentration differs. It is the approach of controlling distribution 
of the dot of the ink of two or more kinds of these shades based on the gradation signal of the 
image which it is going to print, and recording a multi-tone image. By the gradation signal higher 
than the gradation signal with which the recording density of the dot in low-concentration ink 
becomes maximum The property which the recording density of the dot in low-concentration ink 
reduces steeply is memorized The gradation signal of the image which should be printed is 
inputted and said memorized property is followed. From said inputted gradation signal The image 
recording approach using the shade ink which determines the existence of each dot of the ink of 
two or more kinds of said shades, controls the regurgitation of the ink from said head according 
to the existence of the this determined dot, and performs a gradation expression by the 
existence of the dot of the ink of two or more kinds of these shades. 

[Claim 30] It is the image recording approach which controls the distribution density of the dot 
formed in the ink of a different hue, and records an image. The regurgitation [ two or more ink in 
which hues differ ] is possible. About at least one of this two or more ink Input the gradation 
signal of the image which should print the ink of two or more kinds of shades using the head in 
which the regurgitation is possible, and while asking for the recording density of each dot of two 
or more ink in which said hues differ based on the this inputted gradation signal About the light 
ink of the ink of two or more kinds of said shades Relate with the concentration of the ink of 
other hues breathed out by the corresponding pixel, determine the consistency of a dot, and the 
regurgitation of the ink from said head is controlled. The image recording approach using the 
shade ink which records the dot of two or more ink in which said hues differ, and the ink of two 
or more kinds of said shades on a recorded lifter. 

[Claim 31] The head in which the regurgitation is possible respectively is driven for the ink of 
two or more kinds of shades in which concentration differs. It is the record medium which 
recorded a part of program [ at least ] for controlling distribution of the dot of the ink of two or 
more kinds of these shades based on the gradation signal of the image which it is going to print, 
and forming a multi-tone image possible [ reading] by computer. The table which memorized the 
property that the dot in high-concentration ink appears, from the range of a gradation signal 
lower than the gradation signal with which the recording density of the dot in low-concentration 
ink becomes maximum, The record medium which recorded the 1st program which inputs the 
gradation signal of the image which should be printed, and the 2nd program which determines 
respectively the existence of the dot of the ink of two or more kinds of said shades from said 
inputted gradation signal according to said memorized property. 

[Claim 32] The head in which the regurgitation is possible respectively is driven for the ink of 
two or more kinds of shades in which concentration differs. It is the record medium which 
recorded a part of program [ at least ] for controlling distribution of the dot of the ink of two or 
more kinds of these shades based on the gradation signal of the image which it is going to print, 
and forming a multi-tone image possible [ reading ] by computer. By the gradation signal higher 
than the gradation signal with which the recording density of the dot in low-concentration ink 
becomes maximum The table which memorized the property which the recording density of the 
dot in low-concentration ink reduces steeply, The record medium which recorded the 1 st 
program which inputs the gradation signal of the image which should be printed, and the 2nd 
program which determines respectively the existence of the dot of the ink of two or more kinds 
of said shades from said inputted gradation signal according to said memorized property. 
[Claim 33] The regurgitation [ two or more ink in which hues differ ] is possible. About at least 
one of this two or more ink It is the record medium which recorded a part of program [ at least ] 
which controls the distribution density of the dot formed in the ink of a hue, and records an 
image possible [ reading ] by computer, the head in which the regurgitation [ the ink of two or 
more kinds of shades ] is possible — driving — this — ** — While asking for the recording 
density of each dot of two or more ink in which said hues differ based on the gradation signal 
this inputted as the 1st program which inputs the gradation signal of the image which should be 
printed About the light ink of the ink of two or more kinds of said shades The record medium 
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which recorded the 3rd program means which outputs the signal which controls said head 
according to the consistency of each dot this determined as the 2nd program which relates with 
the concentration of the ink of other hues breathed out by the corresponding pixel, and 
determines the consistency of a dot. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the computer program product which realizes 
the airline printer which controls distribution of each dot of the ink of two or more kinds of 
shades about the technique of printing in which shade ink was used, based on the gradation 
signal with which an image is expressed in detail, and prints a multi-tone image, the cartridge 
used for this, the image recording approach, and this approach. 
[0002] 

[Description of the Prior Art] In recent years, as an output unit of a computer, the color printer 
of the type which carries out the regurgitation of the ink of **** from a head spreads widely, 
and it is widely used for printing the image which the computer etc. processed with multicolor 
multi^one. When printing a multicolor image in the ink of three colors of cyanogen, a Magenta, 
and yellow CCMY), by such printer, the magnitude of the dot formed on a form in the ink which 
carries out the regurgitation at once is fixed, and the gradation of the image printed is expressed 
by the consistency (recording density per unit area) of a dot. Although the consistency of the 
dot which can be formed in per predetermined die length is increasing every year, in the case of 
the printer, it has stopped at 300dpi thru/or 720dpi extent, and distance is still large between 
the power of expression of a film photo. The resolution in a **** film is called thousands dpi. 
[0003] By the printer which there is a dot, there is not, or (it is also called turning on and off of a 
dot) expresses an image, since a dot is formed sparsely and the so-called granulation breaks out, 
a dot will be conspicuous in the field where image concentration is low, i.e., the field where the 
dot density printed is low. Then, the airline printer and the printing approach using shade ink are 
proposed for the purpose of the further improvement in printing grace. This tends to realize 
printing excellent in the gradation expression by preparing ink with concentration high about the 
same color, and low ink, and controlling the regurgitation of both ink. For example, the record 
approach which records a multi-tone image, and its equipment are indicated by JP,61-108254,A 
by controlling the number of the shade dots which are equipped with the head which forms the 
dot of two kinds of shades, and form it in a predetermined dot matrix according to the 
concentration information on the inputted image about the same color, and its lap 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the airline printer using conventional 
shade ink, especially about the point of how it is made to correspond to the gradation signal of 
the original image, ink with high concentration and low ink were not considered, but were simply 
assigned sequentially from ink with low concentration to the gradation signal of an image (for 
example, JP,2-21 5541,A, Fig. 9). 

[0005] In the airline printer in which the regurgitation [ the ink of two or more kinds of shades ] 
is possible about the same color, one purpose of this invention makes ink with high 
concentration, and low ink correspond appropriately to the gradation signal of the original image, 
and aims at improving the grace of the image recorded. It sets to one of the purposes to improve 
an expression in the field which shifts to a high concentration field especially from the 
expression of the low concentration field in a subject-copy image, or a low concentration field. 
Furthermore, this invention sets to propose the cartridge suitable for such an airline printer to 
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one of the purposes of other. 
[0006] 

[The means for solving a technical problem, and its operation and effectiveness] In order to 
attain at least one of the purposes of these, in the 1st airline printer of the invention in this 
application, the gradation signal of the image which it is going to print with an input means is 
inputted, and a dot-generation means asks for the recording density of the dot of the ink of two 
or more kinds of shades based on this gradation signal. In case it asks for the recording density 
of this dot, a dot-generation means is a gradation signal lower than the gradation signal with 
which the recording density of the dot in low-concentration ink becomes maximum, and 
processes based on the property that the dot in high-concentration ink appears. Consequently, 
before the recording density of the dot of the near ink of low concentration serves as maximum, 
the dot of the ink of a side with high concentration begins to be intermingled from from, and a 
more smooth gradation expression is realized. 

[0007] Moreover, the 2nd airline printer of this invention inputs the gradation signal of the image 
which it is going to print with an input means, and a dot-generation means asks for the recording 
density of the dot of the ink of two or more kinds of shades based on this gradation signal. In 
case it asks for the recording density of this dot, with this airline printer, it processes based on 
the property which the recording density of the dot in low-concentration ink reduces steeply by 
the gradation signal with a dot-generation means higher than the gradation signal with which the 
recording density of the dot in low-concentration ink becomes maximum. Consequently, if the 
dot of the ink of a side with high concentration begins to be intermingled by the recording 
density of the dot of the near ink of low concentration exceeding maximum, the recording 
density of the dot of the near ink of low concentration will fall rapidly, and a more smooth 
gradation expression will be realized. 

[0008] In the airline printer using such shade ink, it is also suitable for said dot-generation means 
to have the table which gives the recording density of each dot of the ink of two or more kinds 
of said shades from said inputted gradation signal, when making an operation easy. 
[0009] Moreover, if the color concentration of low concentration ink is the abbreviation 1/4 for 
the color concentration of high concentration ink when shade ink consists of two kinds of ink, 
change of gradation will be sensed the most smooth although actually printed. 
[0010] It is also desirable to have each color dot-generation means to perform processing which 
asks for the recording density of each of said dot about each of at least two kinds of ink in 
which the head in which the regurgitation [ the ink of two or more kinds of shades ] is possible 
shall be prepared, and hues differ said dot-generation means as a head of such an airline printer 
about two or more ink in which hues differ. In this case, the dot of proper shade ink is generable 
about the ink of two or more hues. The ink of cyanogen and a Magenta is contained as two or 
more ink in which such hues differ. In this case, each color dot-generation means can be made 
into a means to perform said processing about cyanogen and a Magenta. 
[0011] Furthermore, it can relate with the data of the ink of other hues breathed out by the 
corresponding pixel as each color dot-generation means, and can consider as the configuration 
which determines the recording density of said dot. In this case, compared with the case of 
monochrome, adjustable [ of the recording density of the dot of light ink ] can be carried out, and 
a more proper dot can be formed when it is color printing. In the thing which amends low the 
recording density of the dot in said low concentration ink, then the part where the ink of two or 
more colors is breathed out, the discharge quantity of ink with low concentration can be 
reduced, and the amount of ink per unit area can be reduced as a whole, so that the 
concentration of other hue ink breathed out by the pixel to which each color dot-generation 
means corresponds especially is high. Consequently, it can print with allowances to a limit (ink 
duty) of the amount of ink in a form in which the regurgitation per unit area is possible. 
[0012] The configuration equipped with the device which carries out the regurgitation of the ink 
particle with the pressure given to ink by impression of the electrical potential difference to the 
electrostriction component which could adopt various configurations and was prepared in the ink 
path about the regurgitation method of ink, the configuration equipped with the device which 
carries out the regurgitation of the ink particle with the pressure given to the ink of this ink path 
with the air bubbles generated by energization to the heating element prepared in the ink path. 
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etc. are employable. If it depends on these configurations, it is easy to make an ink particle 
detailed and to control the amount of ink appropriately, and it is also easy to prepare many 
regurgitation nozzles on a head further. When preparing many nozzles, two or more nozzles for 
regurgitation of an ink particle can be arranged along the conveyance direction of the form 
printed for every color and ink of each concentration. By preparing two or more nozzles, it can 
** to improvement in a print speed. 

[0013] The regurgitation [ two or more ink in which hues differ ] is possible for the 3rd airline 
printer of this invention. About at least one of this two or more ink If it has the head in which the 
regurgitation [ the ink of two or more kinds of shades ] is possible and the gradation signal of the 
image which should be printed is inputted, while asking for the recording density of each dot of 
two or more ink in which said hues differ based on the this inputted gradation signal About the 
light ink of the ink of two or more kinds of said shades, it relates with the concentration of the 
ink of other hues breathed out by the corresponding pixel, and the consistency of a dot is 
determined. Therefore, it will be related also with the concentration of the ink of other hues 
about the rate of record of low concentration ink. 

[0014] The relation which makes low recording density of the dot in said low concentration ink 
can be considered, so that the concentration of other hue ink breathed out by the corresponding 
pixel as correlation with the rate of record of such low concentration ink and the concentration 
of the ink of other hues is high. In this case, the rate of record of low concentration ink can be 
reduced in the range with little effect in the image quality of appearance, and a limit of ink duty 
can be eased. 

[0015] Moreover, it is also effective to have the look-up table which asks for the rate of record 
of the shade dot about two or more ink in which hues differ from the data of the hue which a 
subject-copy image has directly at the point which accelerates the processing which asks for 
the rate of record. 

[0016] Invention of the ink cartridge used for the airline printer mentioned above is characterized 
by coming to contain the color ink of two or more sorts of shades in which concentration differs 
in the container of another object with black ink. Since this ink cartridge is contained by the 
container different from black ink, it is not influenced at the negatively accelerated 
phosphorescence and its exchange stage of the black ink used for printing of the stage of that 
exchange centering on the usual alphabetic character. 

[0017] In such an ink cartridge, the ink of two or more sorts of shades in which a hue is made 
the same and concentration differs can be arranged in the location which adjoins mutually, and 
the ink of two or more sorts of shades in which concentration differs is able to specifically 
arrange sequentially from an end in order of cyanogen ink, ink with color concentration lower 
than this cyanogen ink, Magenta ink. ink with color concentration lower than this Magenta ink, 
and Hierro ink 

[0018] Furthermore, the 1st image recording approach of this invention is equipped with the head 
in which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs. It is the approach of controlling distribution of the dot of the ink of 
two or more kinds of these shades based on the gradation signal of the image which it is going to 
record, and recording a multi-tone image. From the range of a gradation signal lower than the 
gradation signal with which the recording density of the dot in low-concentration ink becomes 
maximum Memorize the property that the dot in high-concentration ink appears, and the 
gradation signal of the image which should be printed is inputted. According to said memorized 
property, the existence of the dot of the ink of two or more kinds of said shades is respectively 
determined from said inputted gradation signal. The regurgitation of the ink from said head is 
controlled according to the existence of the determined this dot, and it is making to perform the 
gradation expression by the existence of the dot of the ink of two or more kinds of these shades 
into the summary. 

[0019] Moreover, the 2nd image recording approach of this invention is equipped with the head in 
which the regurgitation is possible respectively for the ink of two or more kinds of shades in 
which concentration differs. It is the approach of controlling distribution of the dot of the ink of 
two or more kinds of these shades based on the gradation signal of the image which it is going to 
record, and recording a multiH:one image. By the gradation signal higher than the gradation signal 
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with which the recording density of the dot in low-concentration ink becomes maximum The 
property which the recording density of the dot in low-concentration ink reduces steeply is 
memorized. The gradation signal of the image which should be printed is inputted and said 
memorized property is followed. From said inputted gradation signal It is making to determine the 
existence of each dot of the ink of two or more kinds of said shades, to control the regurgitation 
of the ink from said head according to the existence of the this determined dot, and to perform a 
gradation expression by the existence of the dot of the ink of two or more kinds of these shades 
into the summary. 

[0020] Moreover, the 3rd image recording approach of this invention is the image recording 
approach which controls the distribution density of the dot formed in the ink of a different hue. 
and records an image. The regurgitation [ two or more ink in which hues differ ] is possible. 
About at least one of this two or more ink Input the gradation signal of the image which should 
print the ink of two or more kinds of shades using the head in which the regurgitation is possible, 
and while asking for the recording density of each dot of two or more ink in which said hues 
differ based on the this inputted gradation signal About the light ink of the ink of two or more 
kinds of said shades It is making into the summary to relate with the concentration of the ink of 
other hues breathed out by the corresponding pixel, to determine the consistency of a dot, to 
control the regurgitation of the ink from said head, and to record the dot of two or more ink in 
which said hues differ, and the ink of two or more kinds of said shades on a recorded lifter. 
[0021] The 1st record medium of this invention drives the head in which the regurgitation is 
possible respectively for the ink of two or more kinds of shades in which concentration differs. It 
is the record medium which recorded a part of program [ at least ] for controlling distribution of 
the dot of the ink of two or more kinds of these shades based on the gradation signal of the 
image which it is going to print, and forming a multi-tone image possible [ reading ] by computer. 
The table which memorized the property that the dot in high-concentration ink appears, from the 
range of a gradation signal lower than the gradation signal with which the recording density of 
the dot in low-concentration ink becomes maximum. It is making to have recorded the 1st 
program which inputs the gradation signal of the image which should be printed, and the 2nd 
program which determines respectively the existence of the dot of the ink of two or more kinds 
of said shades from said inputted gradation signal according to said memorized property into the 
summary. 

[0022] Moreover, the 2nd record medium of this invention drives the head in which the 
regurgitation is possible respectively for the ink of two or more kinds of shades in which 
concentration differs. It is the record medium which recorded a part of program [ at least ] for 
controlling distribution of the dot of the ink of two or more kinds of these shades based on the 
gradation signal of the image which it is going to print, and forming a multi-tone image possible 
[ reading ] by computer. By the gradation signal higher than the gradation signal with which the 
recording density of the dot in low-concentration ink becomes maximum The table which 
memorized the property which the recording density of the dot in low-concentration ink reduces 
steeply, It is making to have recorded the 1st program which inputs the gradation signal of the 
image which should be printed, and the 2nd program which determines respectively the existence 
of the dot of the ink of two or more kinds of said shades from said inputted gradation signal 
according to said memorized property into the summary. 

[0023] The regurgitation [ two or more ink in which hues differ ] is possible for the 3rd record 
medium of this invention. Furthermore, about at least one of this two or more ink It is the record 
medium which recorded a part of program [ at least ] which controls the distribution density of 
the dot formed in the ink of a hue, and records an image possible [ reading ] by computer, the 
head in which the regurgitation [ the ink of two or more kinds of shades ] is possible — driving - 
- this — ** — While asking for the recording density of each dot of two or more ink in which 
said hues differ based on the gradation signal this inputted as the 1st program which inputs the 
gradation signal of the image which should be printed About the light ink of the ink of two or 
more kinds of said shades, it is making into the summary to have related with the concentration 
of the ink of other hues breathed out by the corresponding pixel, and to have recorded the 2nd 
program which determines the consistency of a dot. 

[0024] In addition, as these record media, various media, such as a magneto-optic disk of ROM. 
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RAM, a flexible disk, CD-ROM, a memory card, and others, can be considered. The card with 
which the punch hole etc. was opened from the first according to the paper and the 
predetermined coding scheme on which the bar code etc. was recorded is contained. Moreover, 
although the program which asks for the existence and dot density of a dot is recorded on the 
record medium mentioned above, when the program which controls the ink regurgitation in a 
head etc, is beforehand prepared for a printer or a computer in the form of firmware according to 
the existence and the called-for dot density of the determined dot, the program prepared for a 
record medium is because it is sufficient until it asks for the existence and dot density of a dot. 
When such firmware is not prepared, or when preparing the program which is uniquely equivalent 
to these processings, it is good also as what records collectively the 3rd program which outputs 
the signal which controls the regurgitation of the ink from a head according to the existence and 
dot density of a dot which were determined on a record medium. In addition, it is not necessary 
to record these the 1st thru/or 3rd program on a single record medium, and even if it divides and 
records on the medium of the shoes to separate, it does not interfere. From the first recording 
by performing predetermined encryption and compression does not interfere, either. 
[0025] 

[Other modes of invention] This invention contains other following modes. One of them is the 
configuration of putting the input means and dot-generation means of an airline printer on the 
equipment side which outputs not the interior of a case but the image which it is going to print 
of an airline printer. It is realizable by the discrete circuit, and a dot-generation means is 
realizable with the software in the arithmetic logic operation circuit centering on CPU. It can be 
made to be able to carry out to the side which outputs the image which it is going to print in the 
case of the latter, for example, a computer, to the processing about generation of a dot, and the 
gestalt which contains only the device which controls the generated dot and forms the 
regurgitation of the ink from a head for it on a form etc. can also be considered in the case of an 
airline printer. The configuration referred to as dividing the function of a dot-generation means 
into some, realizing the part within the case of an airline printer from the first, and realizing the 
remainder by the side which outputs an image is also possible. 

[0026] Moreover, the gestalt as a feeder which supplies the program which realizes the above- 
mentioned image recording approach as other gestalten, and the program recorded on the 
above-mentioned record medium through a communication line can be considered With such a 
gestalt, a program can be put on the server on a network etc., a required program can be 
downloaded to a computer through a communication line, and the above-mentioned image 
recording approach can be realized by performing this. 
[0027] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based 
on an example. As shown in drawing 1 , the airline printer 10 which is one example of this 
invention consists of printers 20 connected with the computer 90 at this. The scanner 12 is 
further connected to the computer 90, and it functions on it by loading a predetermined program 
to this computer 90, and performing as an airline printer 10 which has an image reading function 
as a whole. This computer 90 is equipped with following each part mutually connected by the bus 
80 focusing on CPU81 which performs various data processing for controlling the actuation in 
connection with an image processing according to a program so that it may illustrate. ROM82 
stores beforehand a program and data required at CPU81 to perform various data processing, 
and RAM83 is memory by which various programs and data required to perform various data 
processing by CPU81 similarly are written temporarily. The input interface 84 manages the input 
of the signal from a scanner 12 or a keyboard 14, and the output interface 85 manages the 
output of the data to a printer 20. CRTC86 controls the signal output to CRT21 in which color 
display is possible, and a disk controller (DDC) 87 controls transfer of the data between a hard 
disk 16, or the flexible drive 15 or the CD-ROM drive which is not illustrated. The various 
programs with which a hard disk 1 6 is provided in the form of [ which is loaded to RAM83 and 
performed ] various programs or a device driver are memorized. In addition, the serial 
input/output interface (SIO) 88 is connected to the bus 80. It connects with the modem 18 and 
this SI088 is connected to the dial-up line PNT through the modem 48. It is also possible by 
connecting the computer 90 to the external network through this SI088 and modem 18, and 
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connecting with the specific server SV to download a program required for an image processing 
to a hard disk 76, Moreover, it is also possible to load a required program by the flexible disk FD 
and CD-ROM, and to perform a computer 90. 

[0028] The printer 20 consists of the device in which Form P is conveyed by the paper feed 
motor 22, a device in which carriage 30 is made to reciprocate to the shaft orientations of a 
platen 26 by the carriage motor 24, a device that drives the print head 28 carried in carriage 30, 
and controls the regurgitation of ink, and dot formation, and a control circuit 40 which manages 
an exchange of a signal with these paper feed motors 22, the carriage motor 24, a print head 28, 
and a control panel 32, as shown in drawing 2 , 

[0029] The device in which Form P is conveyed is equipped with the gear train which transmits 
rotation of the paper feed motor 22 not only to the platen 26 but to the form conveyance roller 
which is not illustrated (illustration abbreviation). Moreover, the device in which carriage 30 is 
made to reciprocate consists of location detection sensor 39 grades which detect the sliding 
shaft 34 which is constructed in parallel with the shaft of a platen 26, and holds carriage 30 
possible [ sliding ], the pulley 38 which stretches the endless driving belt 36 between the 
carriage motors 24, and the home position of carriage 30. 

[0030] The configuration of the printer 20 centering on a control circuit 40 is explained according 
to drawing 3 , illustrating — as — this — a control circuit — 40 — common knowledge — CPU 
— 41 — a program — etc. — having memorized — P-ROM — 43 — RAM — 44 — an 
alphabetic character — a dot matrix — having memorized — a character generator — ( — CO - 
-) 45 — etc. — a core — ** — carrying out — arithmetic — a logic operation circuit — 
****** — constituting — having — **** — in addition — It has the I/F specialized circuit 50 
which carries out an interface with an external motor etc. to dedication, the head drive circuit 52 
which is connected to this I/F specialized circuit 50, and drives a head 28, and the motorised 
circuit 54 which similarly drives the paper feed motor 22 and the carriage motor 24. Moreover, 
the parallel interface circuit is built in, it connects with a computer through a connector 56, and 
the I/F specialized circuit 50 can receive the signal for printing which a computer outputs. About 
the output of the picture signal from a computer, it mentions later. 

[0031] Next, the regurgitation principle of the ink by the concrete configuration of carriage 30 
and the print head 28 carried in carriage 30 is explained. As shown in drawing 4 , carriage 30 is 
carrying out the abbreviation configuration for L characters, and is equipped with the dashboard 
31 divided loading of the cartridge for black ink and the cartridge 70 for color ink which are not 
illustrated is possible, and possible [ wearing of both cartridges ]. As shown in dr awing 5 , a total 
of six heads 61 for ink regurgitation thru/or 66 are formed by the print head 28 of the lower part 
of carriage 30, and the introductory tubing 71 which leads the ink from an ink tank to each of 
this head for colors thru/or 76 are set up by the pars basilaris ossis occipitalis of carriage 30 at 
it. If carriage 30 is equipped with the cartridge for black ink, and the cartridge 70 for color ink 
from the upper part, the introductory tubing 71 thru/or 76 will be inserted in the connection hole 
prepared in each cartridge. 

[0032] The device in which ink is breathed out is explained briefly. If carriage 30 is equipped with 
the cartridge 70 for ink shown in drawing 6 , the ink in the cartridge for ink will be sucked out 
through the introductory tubing 71 thru/or 76 using capillarity, and as shown in drawing 7 , it will 
be led to each color head 61 of the print head 28 prepared in the carriage 30 lower part thru/or 
66. As shown in each color head 61 thru/or 66 at drawing 5 and drawing 7 , Nozzle n is formed in 
the single tier the whole color. In this example, the number of nozzles for every color is 32 
pieces. Piezo-electric element PE is arranged at each nozzle n of every. The crystal structures 
of piezo-electric element PE are distortion and the component which changes electric- 
mechanical energy into a high speed extremely by impression of an electrical potential difference 
as everyone knows. Dr awing 8 (A) and (B) showed the structure of piezo-electric element PE 
and Nozzle n to the detail. Piezo-electric element PE is installed in the location adjacent to the 
ink path 68 to which ink is led to Nozzle n so that it may illustrate. It elongates quickly and 
piezo-electric element PE is made to deform one side attachment wall of the ink path 68 in this 
example, by impressing the electrical potential difference of predetermined time width of face to 
inter-electrode [ which was prepared in the both ends of piezo-electric element PE ], as shown 
in drawing 8 (B). Consequently, it contracts according to elongation of piezo-electric element 
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PE, and the ink equivalent to a part for this contraction serves as Particle Ip, and the volume of 
the ink path 68 is breathed out by the high speed from the tip of Nozzle n. Printing will be 
performed when this ink particle Ip sinks into the form P with which the platen 26 was equipped. 
[0033] Each color head 61 in a print head 28 thru/or the array of 66 are divided and arranged in 
3 sets by making two heads into a lot, as shown in drawing 5 on the relation which arranges 
piezo-electric element PE mentioned above. The head 61 for black ink is arranged in the edge of 
the side close to the cartridge for black ink, and the next door is the ink head 62 for cyanogen. 
Moreover, the head 63 for ink (it is hereafter called light cyanogen ink) with concentration lower 
than the cyanogen ink supplied to the ink head 62 for cyanogen and the ink head 64 for 
Magentas adjoin this group. Furthermore, the head 65 for ink (it is hereafter called light Magenta 
ink) with concentration lower than usual Magenta ink and the head 66 for Hierro are arranged at 
the next group. About a presentation and concentration of each ink, it mentions later. 
[0034] The printer 20 of this example which has the hardware configuration explained above 
rotating the roller of platen 26 and others by the paper feed motor 22, and conveying Form P, it 
makes carriage 30 reciprocate by the carriage motor 24, drives each color head 61 of a print 
head 28 thru/or piezo-electric element PE of 66 to coincidence, performs the regurgitation of 
each color ink, and forms a multicolor image on Form P. In addition, a printer 20 forms a 
multicolor image based on the signal received from image formation equipments, such as a 
computer 90, through the connector 56, as shown in drawing 9 . In this example, the application 
program which is operating in the computer 90 interior shows the image to CRT display 93 
through a video driver 91, processing an image. If this application program 95 publishes a printing 
instruction, the printer driver 96 of a computer 90 will change image information into reception 
from an application program, and will have changed this into the signal which can print a printer 
20. In the example shown in drawing 9 , inside a printer driver 96 As opposed to the rasterizer 97 
which changes into the color information on a dot unit the image information which the 
application program 95 is treating, and the image information (gradation data) changed into the 
color information on a dot unit By the existence of the ink in a dot unit from the color correction 
module 98 which performs color correction according to the property of coloring of an image 
output unit (here printer 20), and the image information after color correction was carried out It 
has the halftone module 99 which generates the so-called image information of the halftone 
expressing the concentration in a certain area. Since actuation of each of these modules is a 
well-known thing, explanation is omitted in principle and explained about the contents of the 
halftone module 99 if needed. 

[0035] As explained above, the printer 20 of this example equips the print head 28 with the 
heads 63 and 65 for light cyanogen ink and light Magenta ink in addition to the ink of four so- 
called colors of CMYK. These ink makes low color concentration of usual cyanogen ink and 
Magenta ink, as the component is shown in dr awing 10 . Usually so that it may illustrate the 
cyanogen ink (shown in [ CI ] drawing 10 ) of concentration As opposed to using 3.6 percent by 
weights, a 30 percent by weight diethylene glycol, and SAFI Norian 465 as 1 percent by weight 
and 65.4 percent by weight water for the direct blue 199 which is a color Direct blue 199 which 
are light cyanogen ink (shown in [ C2 ] drawing 1 0 ) and a color is made into 0.9 percent by 
weights which are 1/4 of cyanogen ink CI, for viscosity control, a diethylene glycol is changed 
into 35 percent by weights, and water is changed into 63.1 percent by weights. Moreover, light 
Magenta ink (shown in [ M2 ] dr awing 10 ) usually changes the acid red which is a color into 0.7 
percent by weights, the 25 percent by weight diethylene glycol, and 73.3 percent by weight water 
which are 1/4 of Magenta ink Ml to the Magenta ink (shown in [ Ml ] drawi ng 10 ) of 
concentration using 2.8 percent by weights, a 20 percent by weight diethylene glycol, and SAFI 
Norian 465 as 1 percent by weight and 76.2 percent by weight water for the acid red 289 which 
is a color. 

[0036] In addition, as shown in drawing 10 , let Hierro ink Y and black ink K be 1.8 percentage by 
weight and 4.8 percentage by weight, respectively, using the die REKUTOI eroticism 86 and the 
hood black 2 as a color. Viscosity is adjusted for any ink to about 3 [mPa-s] extent. Since 
viscosity is adjusted identically, control of piezo-electric element PE for every color head can be 
made the same. 

[0037] What measured the lightness of each of these color ink was shown in drawing 1 1 . The 
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axis of abscissa of drawing 1 1 is a rate of record to the record resolution of a printer, and shows 
the rate which recorded the dot on the white form P by the ink particle Ip breathed out from 
Nozzle n. That is, the condition that the whole surface of Form P was covered with the ink 
particle Ip is shown in the rate 100 of record. In this example, to cyanogen ink CI, the 
concentration of a color makes light cyanogen ink C2 abbreviation 1/4 by percentage by weight, 
and, as for the lightness of both the ink at this time, lightness in case the rate of record of light 
cyanogen ink C2 is 100% is [ the rate of record of cyanogen ink CI ] equal to the lightness in the 
case of being about 35%. This relation is the same also in Magenta ink Ml and light Magenta ink 
M2, Although the rate of the rate of record that the ink in which concentration differs serves as 
the same lightness is defined from the point of the beauty of the color mixture at the time of 
being intermingled and printing both ink, it is desirable practically to adjust to 20 thru/or 50% of 
range. If this relation is expressed at a rate of the percentage by weight of the color in both ink, 
it is almost equivalent to the latter adjusting the relation of the percentage by weight of the 
color in ink with low concentration (light cyanogen ink C2 and light Magenta ink M2) to the 
percentage by weight of the color in ink with high concentration (cyanogen ink CI and Magenta 
ink M1) to about 1 of the former/5 thru/or about 1/3. 

[0038] Next, along with the processing in the halftone module 99 of a printer driver 96, the 

situation of printing using the shade ink in the printer 20 of this example is explained. Drawing 1 2 

is a flow chart which shows the outline of processing of the halftone module 99. 

[0039] If processing of printing is started so that it may illustrate, each pixel will be scanned in 

order by making the upper left corner of one image into a zero, and the gradation data 

[ finishing / the color correction of one pixel ] DS (8 bits each of CMYK) will be first inputted 

into the order which met in the scanning direction of carriage 30 from the color correction 

module 98 (step SI 00). 

[0040] In addition, although explained below as that to which printing is performed only in 
cyanogen ink, multicolor printing will be performed in fact and a dark dot and a light dot are 
formed about a Magenta in Magenta ink Ml and light Magenta ink M2 with low concentration with 
high concentration. Moreover, about Hierro, a dot will be formed in Hierro ink Y, and a dot will be 
formed in black ink K about black. Moreover, when the dot in the ink of a different color in a 
predetermined field is formed, control required in order to make repeatability of the color by 
color mixture good, for example, the control which shall not print a different dot of a color in a 
homotopic part, is performed. 

[0041] Next, based on the inputted gradation data DS, processing which determines turning on 
and off of a dark dot is performed (step S120). The detail of the processing which determines 
turning on and off of this dark dot is explained according to the dark dot formation decision 
manipulation routine of d rawing 13 . In this manipulation routine, processing which generates the 
dark level data Dth is first performed with reference to the table shown in drawing 14 based on 
the gradation data DS (step SI 22). Drawing 14 shows the table which sets up into how much the 
rate of record of light ink and dark ink is made to the gradation data of the original image. Since 
gradation data are taking and carrying out the thing of the value to 0-255 about each color (each 
color of 8 bits), they express the magnitude of gradation data like 16 / 256 grades below. The 
table of dra wing 1 4 shows the average rate of the dark ink in the printed matter obtained, and 
light ink, and gives the average rate of record of dark ink and light ink which should be realized 
when a certain gradation data DS are given. Therefore, turning on and off of the dot in each dark 
ink or light ink of a pixel is not set to a meaning. 

[0042] Based on the inputted gradation data DS, the dark level data Dth corresponding to the 
rate of record of the dark ink defined beforehand are obtained by referring to the table of 
drawing U ( d rawing 14 right-hand side axis of ordinate). For example, when the inputted 
gradation data of cyanogen print 50/256 of solid fields, the rate of record of the cyanogen ink CI 
which is dark ink is 0%, and dark level data also serve as a value 0. When gradation data print 
95/256 of solid fields, the rate of record of the cyanogen ink C1 which is dark ink is 7%, and the 
dark level data Dth serve as a value 18. Furthermore, when gradation data print 191/256 of solid 
fields, the rate of record of cyanogen ink CI is 75%, and dark level data serve as a value 191. In 
addition, the rate of record of the light cyanogen ink C2 in which it corresponds in these cases is 
36%, 58%, and 0%, and the light level data Dtn are set to 92/255,148/255 and 0/255, respectively. 
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[0043] Furthermore, the following description has the rate of record of light cyanogen ink C2 and 
the rate of record of cyanogen ink G1 which were shown in drawing 14 , and a relation. 

(1) Only light cyanogen ink G2 is recorded in the field (from 0/256 to 63/256 [ An example ]) 
where the gradation data inputted are low. The rate of record carries out the increment in 
monotone according to the magnitude of gradation data. 

(2) According to the increment in gradation data, formation of the dot in the cyanogen ink 01 
which is ink with high concentration is started, and the rate of record increases from before 
gradually rather than the rate of record of the light cyanogen ink 02 which serves as a big value 
according to the increment in the gradation data inputted serves as maximum (an example 58%). 
In the example, when the gradation data inputted exceed 63/256, the dot in cyanogen ink 01 will 
be formed. In addition, the value of the gradation data with which the rate of record in light 
cyanogen ink 02 serves as max is 95/256 in the example. 

[0044] (3) If gradation data become large from the value from which the rate of record of light 
cyanogen ink 02 serves as maximum, the rate of record of light cyanogen ink 02 will be reduced 
quickly. On the other hand, the rate of record of cyanogen ink 01 increases in proportion 
[ almost ] to increase of gradation data. In the example, if gradation data exceed 127/256, the 
rate of record of light cyanogen ink 02 will decrease rapidly, and if gradation data exceed 
191/256, the rate of record will be set to about 0. 

(4) In the field where gradation data are bigger than the value from which the rate of record of 
light cyanogen ink 02 is set to about 0, although the rate of record of cyanogen ink 01 carries 
out a sequential increment to 100% of maximums according to the increment in gradation data, 
compared with the field before it, the rate of the increment in the rate of record to the 
increment in gradation data is a little low. 

[0045] In this example, the dark level data Dth are obtained using this relation shown in d rawing 
14 , and the following processings in which turning on and off of dark ink is determined are 
performed. First, it judges whether the dark level data Dth obtained in this way are larger than a 
threshold Drefl ( drawing 13 , step S124). This threshold Drefl is a decision value of whether to 
form the dot in dark ink in the pixel to which its attention was paid. In this example, the threshold 
matrix of a distributed dither was adopted as the setup of this threshold, especially, about 64x64 
global matrix (blue noise matrix) was used, and the systematic dither method was applied. 
Therefore, the threshold Drefl which defines turning on and off of a dark dot turns into a 
different value for every pixel to which its attention is paid. The view of the threshold in a 
systematic dither method is shown in drawing 15 . In drawing 1 5 , although magnitude of a matrix 
was carried out [ 4x4 ] on account of illustration, the threshold is decided in fact that there is no 
bias in the appearance of a threshold (0-255) very much about which field of 16x16 of the 
interior using the matrix of the magnitude of 64x64. If such a global matrix is used, generating of 
a false profile etc. will be controlled. A distributed dither has the high spatial frequency of the 
dot determined by the threshold matrix, and says the type which a dot generates scatteringly in 
a field. Specifically, the threshold matrix of a Beyer mold etc. is known. If a distributed process 
input output equipment dither is adopted, since generating of a dark dot will be performed 
scatteringly, distribution of a shade dot does not incline but image quality improves. In addition, 
in order to determine turning on and off of a dark dot, even if it adopts a pixel apportion design, 
other technique, for example, concentration pattern method, etc., it does not interfere. 
[0046] When the dark dot data Dth are larger than a threshold Drefl, it is judged as what turns 
ON the dark dot of the pixel, and processing which calculates the result value RV further is 
performed ( drawin g 13 , step SI 26). The result value RV is a value (dark dot evaluation value) 
equivalent to the concentration of the pixel, and when a dark dot judges that the dot in ink with 
high concentration is formed in ON, i.e., the pixel, the value (for example, value 255) to which the 
concentration of the pixel corresponded is set up. Although a fixed value is sufficient as a value 
RV as a result, you may set up as a function of the dark level data Dth. 

[0047] On the other hand, when the dark level data Dth are one or less threshold Dref, it judges 
that a dark dot is not turned off namely, formed, and processing which assigns a value 0 to the 
result value RV further is performed (step SI 28). Since the white ground of a form remains, the 
part in which the dot in ink with high concentration is not formed makes a value RV a value 0 a 
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result. 

[0048] In this way, turning on and off of a dark dot is determined, and after performing 
processing ( drawing 12 step S120) which calculates the result value RV next, processing which 
performs processing which asks for the data Dx for light dots for determining turning on and off 
of a light dot (step SI 30), adds diffusion error **Du from a pixel [ finishing / processing ] to this, 
and asks for the amendment data DC is performed (step SI 35). It asks for the data Dx for light 
dots by the degree type. 

255+Dtn-z [ Dx=Dth-Z/]/255 — here, Dtn is the light dot data for which it asked from the 
gradation data DS based on the graph of drawing 14 . Moreover, it is an evaluation value when a 
dark dot is formed, and Z is a value 255 as it was mentioned above here. Therefore, the above- 
mentioned formula is set to Dx=Dth+Dtn-z/255. Moreover, z is an evaluation value when a light 
dot is formed. The evaluation is small, if it compares with the case of a light dot with a dark dot 
even when a dot is formed. It was referred to as z= 160 in this example. 

[0049] Moreover, diffusion error **Du is added to this and it asks for the amendment data DC 
because error diffusion is processed about the light dot When printing by error diffusion, 
predetermined weight is beforehand attached to the surrounding pixel of the pixel, and the error 
of the shade produced about the pixel [ finishing / processing ] is distributed beforehand. Then, 
you read a part for the corresponding error and make it reflected in the pixel which is going to 
print this from now on. It illustrated to drawing 16 by what weighting this error would be 
distributed to which surrounding pixel to the pixel [ finishing / processing ] PP which determined 
turning on and off about a light dot To the pixel PP which determined turning on and off, to 
several pixels and several pixels which the conveyance direction backside of Form P adjoins, a 
concentration error attaches predetermined weight (1/4, 1/8, 1/16), and is distributed in the 
scanning direction of carriage 30. 

[0050] When it judges whether the dark dot was set to ON (dot formation in cyanogen ink 01) 
(step SI 38) and the dark dot is not formed after asking for the amendment data DO, processing 
which determines turning on and off of a dot with low concentration, i.e., the dot in light 
cyanogen ink 02, (it is hereafter called a light dot) is performed (step 8140). Therefore, the 
processing which determines turning on and off of a light dot is explained to the light dot 
formation decision manipulation routine shown in drawing 1 7 . By processing which determines 
turning on and off of a light dot in this example, formation of the dot in light cyanogen ink 02 
applies an error diffusion method, and judges whether the gradation data DO amended by the 
view of error diffusion are larger than the threshold Dref2 for light dots (step SI 44). This 
threshold Dref2 is a decision value of whether to form the dot in light ink with low concentration 
in the pixel to which its attention was paid, and was made into the fixed value 127 by this 
example. It is also possible to set up this threshold Dref2 as a value by which adjustable is 
carried out according to the data [ finishing / amendment ] DC. For example, a threshold Dref2 
can be made into the function of the amendment data DO which are the object of decision, and 
the turbulence of the dot formation which will produce a threshold Dref2 in the range fixed to a 
scanning direction when delay of the dot formation the minimum of gradation or near the upper 
limit and the gradation of a field change suddenly if it is made to become the minimum value and 
maximum (the so-called tailing) etc. can be controlled near the minimum value and near 
maximum the amendment data DO, respectively. 

[0051] If the amendment data DC are larger than a threshold Dref2, it will judge that a light dot is 
turned on and the result value RV (light dot evaluation value) will be calculated (step SI 46). 
Although the result value RV made the value 122 the reference value here and considered as the 
value amended with the amendment data DC, considering as a fixed value is also possible. On 
the other hand, when the amendment data DO are judged to be two or less threshold Dref. it 
judges that a light dot is turned OFF and processing which includes a value 0 in the result value 
RV is performed (step S148). 

[0052] In this way, after perfomning the operation of a value RV a result with turning on and off 
of a light dot ( drawing 12 , step SI 40), error count is performed next (step SI 50). It asks for 
error count by subtracting a value RV from the amendment data DO a result a shade — the 
case where neither of the dots is formed — a result — a value RV — a value 0 — setting up — 
having — **** — since — Error ERR — correction value DO — including — having . That is. 
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since the concentration which should be realized in the pixel was not obtained at all, the 
concentration is calculated as an error. On the other hand, since the value RV is assigned as a 
result of corresponding to each dot when a dark dot or a light dot is formed, difference with the 
data DC which became the origin of decision serves as Error ERR. 

[0053] Next, error diffusion is processed (step SI 60). Predetermined weight (refer to drawing 
16 ) is attached to the error acquired at step SI 50, and this error is diffused in the 
circumference pixel of the pixel which is processing, [t moves to the following pixel after the 
above processing, and the processing not more than step S100 mentioned above is repeated. 
[0054] In this way, although record by the light dot and the dark dot will be performed, dr awing 
18 showed this situation typically about cyanogen ink C1 and light cyanogen ink C2. In the field 
(at an example, gradation data are the field of 0 / 256 - 63/256) where the inputted gradation 
data are low, the rate of the light dot which exists in a predetermined field increases and goes as 
are shown in drawing 18 (a) and (b), and only the dot in light cyanogen ink C2 is formed and 
gradation data become high. 

[0055] In the field (an example 64/256 or more fields) in which gradation data exceed a 
predetermined value, as shown in drawing 18 (c), the rate of a light dot increases, and record of 
a dark dot is also started, and it increases gradually. Furthermore, in the field (an example 
95/256 or more fields) where gradation data are expensive, as shown in dra wing 1 8 (d) and 
drawin g 18 (e), a dark dot increases, and the rate of a light dot decreases and goes. 
[0056] If gradation data serve as a still higher field (an example 191/256 or more fields), only a 
dark dot will be formed, as formation of a light dot is no longer made and is shown in drawing 18 
(f) and dr awing 18 (g). If gradation data serve as max, as shown in drawing 18 (h), the rate of 
record by the dark dot becomes 100%, and the whole surface of Form P will be printed in ink with 
high concentration (cyanogen ink CI). 

[0057] As explained above, since color concentration records an image using the ink which is 
two kinds different about 4 times, the quality of printed character of the printer 20 using the 
shade ink of this example improves focusing on the dissolution of the granular feeling in the low 
field of especially gradation. And since formation of the dark dot in ink with high concentration 
( drawing 14 cyanogen ink CI) has been started from the field below the gradation data with 
which the rate of record of the light dot in ink with low concentration ( drawing 14 light cyanogen 
ink C2) serves as max as shown in drawing 14 , the color mixture in the knot to the record by 
the dark dot from record by the light dot is very smooth, and it has the description that the 
quality of printing is very high. 

[0058] Furthermore, since formation of the dot in dark ink is started from the field below the 
gradation data with which the rate of record of light ink serves as max, about light ink, max of 
the rate of record can be made about 60%. Consequently, it has not been said that the condition 
of the solid coating in light ink does not arise in the field where gradation is low, and a false 
profile arises with the gradation of this near. Moreover, the degree of freedom of distribution of 
the dot in dark ink is high, and it can consider as the beautiful distribution which does not have 
sense of incongruity in appearance. Consequently, the expression near [ where ink with high 
concentration and low ink begin to be mixed ] the gradation is very natural. 
[0059] Moreover, in the bigger field than the gradation with which the rate of record of light ink 
serves as max, the rate of record of light ink is fallen quickly. Therefore, the dot of light ink will 
be transposed to the dot of dark ink, the number of dots of ink required to express the same 
gradation, i.e., discharge quantity, is reduced, and it can reduce the amount of the ink used as a 
whole as gradation becomes large. As a result of falling the rate of record of light ink quickly, the 
rate of record of light ink becomes [ whether the rate of record of dark ink reaches to 100% 
(input data 255). and ], and has become about 0 before. Therefore, since the amount of 
regurgitation ink as about [ not using light ink vainly ] and the whole can be reduced in case the 
gradation of an image prints a deep field, it is desirable also from the field of a limit of the 
amount of ink per [ to a form ] unit area. 

[0060] In addition, the relation with the rate of record in the magnitude, light ink, and dark ink of 
gradation data As shown in drawing 1 9 instead of what is limited to dr awing 14 as straight lines 
Jcl and Jc2 As the gradation data with which formation of the dot in dark ink is started were 
shown in the property made into the value quite lower than the above-mentioned example, and 
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this drawing as broken lines Bel and Bc2 It is also possible to adopt the property to which the 
rate of record in light ink made the value of the gradation data which fall to about 0 the quite 
bigger value than the above-mentioned example. Moreover, as shown in drawing 20 , it is also 
possible to consider as the property of reducing the rate of record of the light ink in the field 
more than the gradation data with which the rate of record of light ink serves as maximum at a 
very big rate. 

[0061] Moreover, in this example, since the cartridge of black ink and the cartridge 70 for color 
ink are used as another object, it is not said that it must combine at the negatively accelerated 
phosphorescence and its exchange stage of the black ink used abundantly at printing of an 
ordinary character, and must exchange to the cartridge 70 for color ink. The array of the color 
ink in the cartridge 70 for color ink adjoins the ink in which concentration differs in the same 
color (cyanogen or Magenta), and is the same for every ink [ of a physical distance of ink to low 
ink with high concentration ] Therefore, a dot location in case the ink of both shade is printed is 
correctly controllable. Moreover, in this example, since many nozzles are prepared along the 
conveyance direction of Form P, high-speed printing is possible as a whole. 
[0062] Although one example of this invention was explained above, as for this invention, it is 
needless to say that it can carry out in the mode which becomes various in the range which is 
not limited to such an example at all and does not deviate from the summary of this invention. 
For example, it is also possible to use three or more kinds of ink in which concentration differs. 
In this case, it is good also considering the ratio of the color concentration of ink as a 
geometrical-series target (1:n:2xn ..), and good also as power-relation (1:n2 : n4 ..). in addition, 
here — n= — 2 and 3 — it is ... 

[0063] Moreover, although two kinds of ink in which concentration differs from cyanogen only 
about a Magenta was prepared in this example, using combining the ink in which concentration 
differs also about Hierro or black does not interfere, either. Ink can also use two or more kinds of 
ink in which it is not limited to the combination of CMYK, it does not interfere even if it applies 
to other combination, and concentration differs about the special feature of gold, silver, etc. 
[0064] In addition, in this example, although the program which controls the dot of a shade was 
prepared for the printer driver [ not the printer 20 but ] 96 side of a computer 90, preparing in a 
printer 20 is also possible. For example, from a computer 90, when the image information printed 
with language, such as PostScript, is sent, it will have the halftone module 99 etc. in a printer 20 
side. Moreover, in this example, although the software program which realizes these functions is 
included in an operating system with the gestalt of a printer driver in case it is memorized by the 
hard disk in a computer 90 etc. and a computer 90 starts it. it is possible also for being stored in 
pocket mold storages (portable mold storage), such as a floppy disk and CD-ROM, and being 
transmitted to the main memory or external storage of a computer system from a pocket mold 
storage. Moreover, it is also possible to consider as the gestalt which transmits to the interior of 
a printer 20 and is used from a computer 90. In addition, the equipment which offers the 
software program of this can be formed through a communication line, and it can also consider 
as the gestalt which transmits and uses the contents of processing of the above-mentioned 
halftone module for this computer and printer 20 through a communication line. 
[0065] Next, the mode of operation of the second of this invention is explained. The printer 200 
of the second example has the same hardware configuration as the printer 20 of the first 
example, and only the processings in the halftone module 99 in a computer 90 differ. That is, in 
case it asks for the rate of record of shade ink from the gradation data of the pixel of a subject- 
copy image among processings within a halftone module, the first example refers the graph 
shown in drawing 21 by this example to having referred to the relation shown in drawing 14 . 
That is, as this example shows to drawing 2 1 (A) and (B), it shall change also with gradation data 
of Magenta ink not only the gradation data of the ink of a color in which the halftone module 99 
is processing the rate of record of the dot of light ink, and the rate of record of the dot of dark 
ink now, for example, cyanogen ink, but here [ the ink of other colors of the pixel which pays its 
attention and here ]. When there are many amounts of the Magenta ink which should specifically 
be breathed out corresponding to the pixel to which its attention is paid when talking about 
cyanogen ink. the rate of record of the light cyanogen ink C2 of the cyanogen ink is reduced to 
the whole, and the rate of record of the part cyanogen ink CI is raised. Similarly, also about 
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Magenta ink, as shown in drawing 22 (A) and (B), when there are many amounts of the cyanogen 
ink which should be breathed out corresponding to the pixel to which its attention is paid, the 
rate of record of the light Magenta ink M2 of the Magenta ink is reduced to the whole, and the 
rate of record of the part Magenta ink Ml is raised 

[0066] In the example explained above, an image is recorded like the first example using the ink 
which is two kinds from which color concentration differs. Since formation of the dark dot in ink 
with high concentration ( drawing 1 4 cyanogen ink CI) is started from the field below the 
gradation data with which the rate of record of the light dot in ink with low concentration 
( drawing 14 light cyanogen ink 02) serves as max especially The color mixture in the knot to the 
record by the dark dot from record by the light dot is very smooth, and it has the description 
that the quality of printing is very high. In this example, the rate of record of ink with low 
concentration (C2 or M2) was reduced, the part is changed to ink with high concentration (CI or 
M1) so that the ink concentration of other colors about the same pixel is high, but since there is 
a blot of the ink of other colors, compared with the case of monochrome, granulation is not 
conspicuous, 

[0067] Moreover, although formation of the dot in dark ink is started like the first example in this 
example from the field below the gradation data with which the rate of record of light ink serves 
as max, in this example, the generating limitation of the dot in light ink is brought forward, about 
light ink, a dot is not generated forever and generating of the dot of dark ink is brought forward. 
Nature of the expression near [ where ink with high concentration and low ink begin to be mixed 
also in this case ] the gradation is not spoiled. 

[0068] Consequently, the rate of record of the cyanogen ink recorded on the location 
corresponding to the pixel to which its attention is paid, or Magenta ink When the rate of record 
of the Magenta ink recorded corresponding to the same pixel or cyanogen ink is high The total 
amount of ink breathed out by per unit area can be reduced without reducing image quality, since 
ink with low concentration (C2 or M2) is transposed to ink with high concentration (CI or Ml). 
Therefore, it can have sufficient allowances in per [ which is decided for every form ] unit area 
to a limit (the so-called ink duty) of the amount of ink in which the regurgitation is possible, and 
the regurgitation of each color ink can be carried out. Consequently, a form does not swell in ink 
or does not become an unnatural color from a limit of ink duty, 

[0069] In addition, the concentration of cyanogen required of the second above-mentioned 
example about the pixel to which its attention is paid, in order to express the hue (gradation 
data). Although these correlation explained below as what defines the rate of record of the dot in 
shade ink after asking for the concentration (gradation data) of a Magenta, and the concentration 
(gradation data) of Hierro first Inside a print driver, it shall ask for the rate of record of the dot in 
the shade ink of each color directly from the RGB data of the pixel to which its attention is paid. 
That is, as shown in drawing 23 , after forming a rasterizer 297, the halftone [ color correction- 
cum-] module 299, and a look-up table 300 in the interior of the print driver 296 and obtaining 
the RGB data of a pixel unit by the rasterizer 297, it can also consider as the configuration 
which asks for the rate of record of the shade ink about direct cyanogen and a Magenta, and the 
rate of record about Hierro ink by referring to a look-up table based on the RGB data. An 
example of the look-up table which asks for the rate of record of direct cyanogen ink was shown 
from the RGB data of the pixel which pays its attention to drawing 24 (A) and (B). 
[0070] In this example of a configuration, since it can ask for the rate of record of each color ink 
directly from RGB data, there is an advantage that a configuration can be simplified. In addition, 
although the rate of record of the dot of the light ink about cyanogen (or Magenta) is made low 
and he is trying to raise the rate of record of dark ink in the second above-mentioned example 
and its modification so that the concentration of a Magenta (or cyanogen) is high, it is also still 
more possible to change the rate of record of shade ink also with the concentration of Hierro. 
Moreover, it is good also as what shall transpose three colors to black ink, shall print them about 
the pixel to which its attention is paid when all cyanogen, Magentas, and rates of record of the 
ink of Hierro are not zero, reduces the rate of record of light cyanogen ink C2 or light Magenta 
ink M2 according to the concentration of black ink, and raises the rate of record of cyanogen ink 
CI or Magenta ink Ml, 

[0071] In some the examples mentioned above, although the rate of record of light cyanogen ink 
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C2 and light Magenta ink M2 shall be made low to the whole with the Magenta concentration of 
the location corresponding to the pixel to which its attention is paid, and cyanogen 
concentration, it is not restricted to especially such relation. That is, according to the 
concentration of other ink of the location corresponding to the pixel to which its attention is 
paid, the rate of dot record of light ink and the rate of dot record of dark ink can be defined 
freely. For example, when two or more ink is breathed out so that it may not correspond to a 
limit of ink duty, in case it makes the rate of record of light ink low or this is transposed to black 
about the pixel in which cyanogen, a Magenta, and Hierro exist, dark ink is reduced, light ink is 
increased temporarily, and correspondence of it not being conspicuous and carrying out the 
granular feeling of a knot can be taken. 

[0072] moreover — the example mentioned above — a shade — although any regurgitation of 
ink is performed using piezo-electric element PE by carrying out the seal of approval of the 
electrical potential difference of predetermined time width of face to piezo-electric element PE, 
it is also easy to adopt other ink regurgitation methods. As an ink regurgitation method put in 
practical use, if it divides roughly, it will be divided roughly into the method on demand which are 
the method which separates and carries out the regurgitation of the ink particle, and a method 
adopted also in the example mentioned above from the continuous ink jet. The micro dot method 
which uses for printing the very small satellite particle produced in case a major-diameter 
particle is divided in the former from the jet of the electric charge modulation technique in which 
a drop is disunited from the jet of ink by the electric charge modulation, and ink is known. These 
methods are also applicable to the airline printer of this invention using the ink of two or more 
kinds of concentration. 

[0073] Moreover, a method on demand forms a heating element HT near the nozzle NZ of ink. as 
an ink particle is generated when an ink particle is needed per dot, and shown in drawing 25 (A) 
besides the method using the piezo-electric element adopted in the example mentioned above, 
or (E). Bubble BU is generated by heating ink, and the method which carries out the regurgitation 
of the ink particle IQ with the pressure is learned. The ink regurgitation method of these 
methods on demand is also applicable to the airline printer of this invention using the ink of two 
or more kinds of concentration. 

[Translation done.] 



http:/ / www4jpdLncipi.go jp/cgi-bin/tran_web_cgi_eije 



2006/12/08 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 It is the outline configuration of the airline printer 10 of the 1st example of this 
invention. 

[Drawing 2] It is the outline block diagram of the printer 20 used in the example. 

[Drawing 3] It is the block diagram showing the configuration of the control circuit 40 in a printer 

20. 

[Drawing 4] It is the perspective view showing the configuration of carriage 30. 

[D rawing 5 ] It is the explanatory view showing each color head 61 in a print head 28 thru/or 

arrangement of 66. 

[Draw i ng 6] It is the perspective view showing the configuration of the cartridge 70 for color ink. 
[Drawing 7] It is the explanatory view showing the configuration for each color head 61 thru/or 
the ink regurgitation in 66. 

[ Drawing 8] It is the explanatory view showing signs that the ink particle Ip is breathed out by 
elongation of piezo-electric element PE. 

[ Draw ing_9] It is the block diagram with which the situation of processing is illustrated until 
printing is performed from the image information which a computer 90 treats. 
[ Drawing 10] It is the explanatory view showing the component of each color ink. 
[Drawing 11] It is the graph which illustrates the relation between the rate of record of each 
color ink, and lightness. 

[Drawing 1 2] It is the flow chart which illustrates the processing in the halftone module 99. 
[Drawing 13] It is the flow chart which shows the formation decision manipulation routine of a 
dark dot. 

[Drawing 14] It is the graph which illustrates the relation of the rate of record and gradation data 
based on the light ink and dark ink in this example. 

[Drawing 15] It is the explanatory view showing an example of the threshold matrix of the 
distributed dither forjudging turning on and off of a dark dot. 

[Drawing 16] It is the explanatory view showing an example of weighting to each pixel which an 
error diffuses in error diffusion. 

[Drawing 17] It is the flow chart which shows a light dot formation decision manipulation routine. 
[Drawing 18] It is the explanatory view which illustrates the situation of formation of the dot in 
the light ink 02 in this example, and formation of the dot in dark ink 01. 

[Drawing jg] It is the graph which shows other examples of the relation of the rate of record and 
gradation data based on light ink and dark ink. 

[Drawing 20l It is the graph which shows the example of further others of the relation of the rate 
of record and gradation data based on light ink and dark ink. 

[Drawing 2j] It is the graph which asks for the rate of record of the cyanogen ink in the second 
example. 

[Drawing 22] It is the graph which asks for the rate of record of the Magenta ink in the second 
example. 

[Dra v ying 23] It is the block diagram showing the modification of a printer driver 296. 
[Drawing 24] It is the explanatory view showing the look-up table which asks for the rate of 
record of each color ink directly from RGB data. 
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[Drawing 25] It is the explanatory view showing other examples of a configuration of the 

regurgitation device of an ink particle. 

[Description of Notations] 

20 — Printer 

22 — Paper feed motor 

24 — Carriage motor 

25 — Diethylene glycol 

26 — Platen 

28 — Print head 

30 — Carriage 

31 — Dashboard 

32 — Control panel 
34 ~ Sliding shaft 
36 — Driving belt 

38 — Pulley 

39 — Location detection sensor 

40 — Control circuit 

41 — CPU 

43 — ROM 

44 — RAM 

50 — I/F specialized circuit 
52 — Head drive circuit 
54 — Motorised circuit 
56 — Connector 

61-66 — Head for ink regurgitation 
68 — Ink path 

70 — Cartridge for color ink 

71 — Introductory tubing 

90 — Computer 

91 — Video driver 
93 — CRT display 

95 — Application program 

96 — Printer driver 

97 — Rasterizer 

98 — Color correction module 

99 — Halftone module 
P — Form 

PE — Piezo-electric element 
n — Nozzle 



[Translation done.] 
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